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(57)Abstract: 

PURPOSE: To generate continuous electromotive force effectively by 
performing the removal of the produced water from near the electrode with good 
responsiveness. 

CONSTITUTION: The CPU 62 of an electronic control unit 60 senses excessive 
leak at the surface of the cathode of a solid highpolymer type fuel cell 10 from 
the output voltage E sensed by a voltmeter 52 and the impedance Z sensed by 
an impedance meter 54, and performs accordingly the control to enlarge the 
degree of opening of a motor-driven valve 34 provided in a bypass piping 30. 
Associated with the rate of flow in the bypass piping 30 is increased, and the rate 
of flow of the oxygen gas supplied to the cathode of the fuel cell 10 is increased. 
When the rate of flow of the oxygen gas is increased to V1, water drops 
coagulated at and attached to the surface of the cathode 120 of the fuel cell 10 
are blown off by the dynamic pressure of the oxygen gas of the rate of flow V1 
and passed through a gas exhaust piping 40 to be exhausted to the outside. 
Thereby thin holes at the surface of the cathode can be prevented from being 



choked with the water drops. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The driving gear of the fuel cell equipped with the increment means in 
dynamic pressure to which the dynamic pressure of the distributed gas supplied 
to said electrode is made to increase temporarily when the condition too much 
that said electrode is damp with an electrode **** condition detection means to 
supply gas to an electrode and to acquire electromotive force from the chemical 
reaction of the distributed gas and to be the driving gear of a fuel cell, and for 
said electrode to be damp and to detect a condition, and this electrode **** 
condition detection means is detected. 

[Claim 2] It is the driving gear of the fuel cell which is the driving gear of a fuel 
cell according to claim 1, and has a circulation means by which said increment 
means in dynamic pressure makes said fuel cell circulate through a discharged 
part of said distributed gas from said fuel cell, and the circulating load 
adjustment device to which the circulating load of the gas by this circulation 
means is changed. 



precisely, 
be translated. 



[Claim 3] It is the driving gear of the fuel cell which has a gas-pressure-adjusting 
means to be the driving gear of a fuel cell according to claim 1, and for said 
increment means in dynamic pressure to be formed in the gas supply way which 
supplies said distributed gas to said fuel cell, or the gas exhaust passage which 
discharges said distributed gas from said fuel cell, and to adjust the gas 
pressure in this gas way. 

[Claim 4] It is the driving gear of the fuel cell which has the bypass flow rate 
control means which controls the flow rate of the bypass way which supplies the 
distributed gas which said increment means in dynamic pressure bypassed said 
gas supply way, and was dried while having the gas supply way which is the 
driving gear of a fuel cell according to claim 1, and supplies distributed gas to 
said fuel cell, and the humidifier which is formed all over this gas supply way, 
and humidifies said distributed gas to said fuel cell, and this bypass way. 
[Claim 5] An electrode **** condition detection means to be the driving gear of 
the fuel cell equipped with two or more cell units which are the aggregate of the 
cell which supplies gas to an electrode and acquires electromotive force from the 
chemical reaction of the distributed gas, and for said electrode to be damp and 
to detect a condition, The driving gear of the fuel cell equipped with the 
increment means in dynamic pressure to which the dynamic pressure of the 
distributed gas supplied to the electrode of the cell unit concerned is made to 



increase temporarily when the condition too much that said electrode is damp to 
one of cell units with this electrode **** condition detection means is detected. 
[Claim 6] It is the driving gear of the fuel cell which is the means which shall 
cover two or more cell units which are the driving gears of a fuel cell according to 
claim 5, and contain at least the cell unit which said increment means in dynamic 
pressure equipped with said electrode with which passing gets wet for the object 
of the increment in the dynamic pressure of said distributed gas. 
[Claim 7] It is the driving gear of the fuel cell which has an activation timing 
decision means to perform the increment in the dynamic pressure of said 
distributed gas with time gap for every cell unit concerned when it is the driving 
gear of a fuel cell according to claim 5 or 6 and the cell unit which increases 
dynamic pressure of said distributed gas crosses said increment means in 
dynamic pressure to plurality. 

[Claim 8] It is the driving gear of a fuel cell according to claim 7. Said increment 
means in dynamic pressure A gas-pressure-adjusting means for it to be 
prepared in the exhaust passage for every cell unit which discharges said 
distributed gas, respectively, and to adjust the gas pressure in this exhaust 
passage, When the condition too much that said electrode is damp to one of cell 
units with said electrode **** condition detection means is detected, While 
making the dynamic pressure of the distributed gas supplied to the electrode of 



the cell unit concerned by adjusting said gas-pressure-adjusting means 
corresponding to the cell unit concerned increase temporarily The driving gear of 
the fuel cell which has the control means which decreases temporarily the 
dynamic pressure of the distributed gas supplied to the electrode of these cell 
unit by adjusting said gas-pressure-adjusting means corresponding to at least 
one of the cell units of others other than the cell unit concerned. 
[Claim 9] 8 is [ claim 1 said whose electrode is a cathode thru/or ] the driving 
gear of the fuel cell of a publication either. 
[Claim 10] It is the driving gear of the fuel cell which claim 1 thru/or 9 are the 
driving gears of the fuel cell of a publication either, and said fuel cell is equipped 
with the slot which supplies gas to this electrode in contact with said electrode 
surface, and gives the inside of this slot a water-repellent finish. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the driving gear of the fuel cell 
which supplies gas to an electrode and acquires electromotive force from the 



chemical reaction of that distributed gas. 

[0002] 

[Description of the Prior Art] For example, as shown in a degree type, in an 
anode, the reaction for which the reaction which uses hydrogen gas as a 
hydrogen ion and an electron generates an electron to oxygen gas, a hydrogen 
ion, and water in a cathode is performed by the polymer electrolyte fuel cell 
which is one of the fuel cells, 

anode: - H2 ->2H++2e-cathode: - 2H ++2e-+(1/2) 02 ->H20 [0003] In order 
to perform these reactions continuously, while supplying reacting matter to an 
electrode continuously, it is necessary to remove the quality of a product from 
near an electrode. In the case of a polymer electrolyte fuel cell, with a cathode, 
while supplying oxygen continuously, it is necessary to remove the water which 
is the quality of a product. It is because water will pile up near an electrode, and 
will blockade the pore of an electrode substrate, operation effectiveness will be 
reduced and a reaction will be stopped depending on the case, if the water of the 
quality of a product is not removed. 

[0004] Conventionally, by eliminating the generation water near [ such ] an 
electrode, a hydrophobic part and the part of a hydrophilic property are prepared 
in an electrode by turns as a driving gear of the fuel cell which performs energy 
conversion continuously efficiently, and what discharges the water which 



absorbed water in the part of a hydrophilic property out of a fuel cell by the wick 
which made cotton fiber the shape of a string is proposed (J P ,4- 1 2462, A). 
Moreover, as equipment which does the same effectiveness so, the porous 
waterproof carbonic paper is formed between an electrolyte membrane and a 
cathode side gas passageway, and what discharges the moisture produced on 
the front face of the porous waterproof carbonic paper out of a fuel cell by the 
pressure of gas is proposed (JP, 2-86071, A). 

[0005] 

[Problem(s) to be Solved by the Invention] However, with these equipments, 
from discharge of water starting only after water fully permeates the inside of the 
waterproof carbonic paper or a wick, even if water became superfluous rapidly, 
water was not immediately able to be discharged. For this reason, as for the fuel 
cell, the lifting and the problem to which operation effectiveness falls temporarily 
produced loss of power. Moreover, these deck-watertight-luminaires carbonic 
paper and a wick had low thermal resistance, and the problem which degrades 
the endurance of a fuel cell was also produced. 
[0006] The driving gear of the fuel cell of this invention was made in view of such 
a problem, and aims at acquiring electromotive force continuously efficiently by 
eliminating the generation water near an electrode with sufficient responsibility. 
[0007] 



[Means for Solving the Problem] The configuration shown below was taken as 
said The means for solving a technical problem that such a purpose should be 
attained. 

[0008] Namely, the driving gear of the 1st fuel cell of this invention An electrode 
**** condition detection means to supply gas to an electrode and to acquire 
electromotive force from the chemical reaction of the distributed gas and to be 
the driving gear of a fuel cell, and for said electrode to be damp and to detect a 
condition, When the condition too much that said electrode is damp with this 
electrode **** condition detection means is detected, it is making into the 
summary to have had the increment means in dynamic pressure to which the 
dynamic pressure of the distributed gas supplied to said electrode is made to 
increase temporarily. 
[0009] In the driving gear of said 1st fuel cell, said increment means in dynamic 
pressure is good also as a configuration which has a circulation means to make 
said fuel cell circulate through a discharged part of said distributed gas from said 
fuel cell, and the circulating load adjustment device to which the circulating load 
of the gas by this circulation means is changed. 
[0010] Said increment means in dynamic pressure is formed in the gas supply 
way which supplies said distributed gas to said fuel cell, or the gas exhaust 
passage which discharges said distributed gas from said fuel cell, and it may be 



constituted so that it may have a gas-pressure-adjusting means to adjust the gas 
pressure in this gas way. 

[001 1] Moreover, while having the humidifier which is formed in the driving gear 
of said 1st fuel cell all over the gas supply way which supplies distributed gas to 
said fuel cell, and this gas supply way, and humidifies said distributed gas, said 
increment means in dynamic pressure is good also as a configuration which has 
the bypass way which bypasses said gas supply way and supplies dry 
distributed gas to said fuel cell, and the bypass flow rate control means which 
controls the flow rate of this bypass way. 
[0012] On the other hand, the driving gear of the 2nd fuel cell of this invention An 
electrode **** condition detection means to be the driving gear of the fuel cell 
equipped with two or more cell units which are the aggregate of the cell which 
supplies gas to an electrode and acquires electromotive force from the chemical 
reaction of the distributed gas, and for said electrode to be damp and to detect a 
condition, When the condition too much that said electrode is damp to one of cell 
units with this electrode **** condition detection means is detected, it is making 
into the summary to have had the increment means in dynamic pressure to 
which the dynamic pressure of the distributed gas supplied to the electrode of 
the cell unit concerned is made to increase temporarily. 
[0013] the means which shall cross the cell unit which said increment means in 



dynamic pressure equipped with said electrode with which passing gets wet for 
the object of the increment in the dynamic pressure of said distributed gas to two 
or more cell units included at least in the driving gear of said 1st fuel cell it 
comes out and is good also as a certain configuration. 
[0014] Said increment means in dynamic pressure is good also as a 
configuration which has an activation timing decision means to perform the 
increment in the dynamic pressure of said distributed gas with time gap for every 
cell unit concerned, when the cell unit which increases dynamic pressure of said 
distributed gas covers plurality. 

[0015] Furthermore, a gas-pressure-adjusting means for said increment means 
in dynamic pressure to be formed in the exhaust passage for every cell unit 
which discharges said distributed gas, respectively, and to adjust the gas 
pressure in this exhaust passage, When the condition too much that said 
electrode is damp to one of cell units with said electrode **** condition detection 
means is detected, While making the dynamic pressure of the distributed gas 
supplied to the electrode of the cell unit concerned by adjusting said 
gas-pressure-adjusting means corresponding to the cell unit concerned increase 
temporarily It is good also as a configuration which has the control means which 
decreases temporarily the dynamic pressure of the distributed gas supplied to 
the electrode of these cell unit by adjusting said gas-pressure-adjusting means 



corresponding to at least one of the cell units of others other than the cell unit 
concerned. 

[0016] In the driving gear of said 1st or 2nd fuel cell, an electrode is good to 
consider as a cathode preferably. Furthermore, an electrode is good also as an 
anode and good also as both sides of a cathode and an anode. 
[0017] Moreover, in the driving gear of said 1st or 2nd fuel cell/said fuel cell is 
good also as a configuration which is equipped with the slot which supplies gas 
to this electrode in contact with said electrode surface, and gives the inside of 
this slot a water-repellent finish. 

[0018] 

[Function] If the condition too much that the electrode of a fuel cell is damp with 
an electrode **** condition detection means is detected according to the driving 
gear of a fuel cell according to claim 1, the dynamic pressure of the distributed 
gas supplied to an electrode will be temporarily increased by the increment 
means in distributed gas dynamic pressure. For this reason, the redundant water 
generated near the electrode by operation of a fuel cell is quickly blown away by 
said dynamic pressure which increased, and is discharged by the exterior of a 
fuel cell through the passage of distributed gas. Therefore, it prevents 
blockading the pore of an electrode substrate with the redundant water with 
sufficient responsibility. 



[0019] According to the driving gear of a fuel cell according to claim 2, since 
supply to the fuel cell of distributed gas can be performed as a discharged part of 
the distributed gas from a fuel cell is also by the circulation means, saving of 
distributed gas is achieved. 

[0020] According to the driving gear of a fuel cell according to claim 3, a 
configuration ends simply that what is necessary is just to form a 
gas-pressure-adjusting means in the gas supply way which supplies said 
distributed gas to a fuel cell, or the gas exhaust passage which discharges said 
distributed gas from said fuel cell. 

[0021] According to the driving gear of a fuel cell according to claim 4, to a fuel 
cell, the distributed gas humidified with the humidifier is supplied through a gas 
supply way, and dry distributed gas is supplied through a bypass way. And by a 
bypass flow rate control means being controlled, it increases and the thing of the 
dry capacity can be carried out. Consequently, since [ according to / the dynamic 
pressure of the distributed gas which increased / which was mentioned above ] it 
blows and that distributed gas that increased is conjointly dried with the 
effectiveness of ******, the redundant water generated near the electrode is 
eliminated with more sufficient responsibility. 

[0022] If the condition too much that an electrode is damp in either of the cell 
units which are the aggregate of a cell with an electrode **** condition detection 



means is detected according to the driving gear of a fuel cell according to claim 5, 
the dynamic pressure of the distributed gas supplied to the electrode of the cell 
unit concerned will be temporarily increased by the increment means in 
distributed gas dynamic pressure. For this reason, also when it has two or more 
cell units, the redundant water generated near the electrode which changed into 
the condition too much of getting wet is quickly blown away with the dynamic 
pressure of that distributed gas that increased, and it prevents blockading the 
pore of an electrode substrate with that redundant water with sufficient 
responsibility. 

[0023] According to the driving gear of a fuel cell according to claim 6, since it is 
not necessary to necessarily specify the electrode with which passing gets wet 
from crossing the cell unit equipped with the electrode with which passing gets 
wet the object of the increment in the dynamic pressure of distributed gas to two 
or more cell units included at least, the configuration of control ends simply. 
[0024] According to the driving gear of a fuel cell according to claim 7, from 
having time gap for every cell unit, and the increment in the dynamic pressure of 
distributed gas being performed by the activation timing decision means, it will 
get wet and the increment in the output voltage accompanying recovery of a 
condition will be made little by little gradually. 
[0025] According to the driving gear of a fuel cell according to claim 10, since the 



inside of the slot adjacent to an electrode surface is given a water-repellent finish, 
a slot cannot be easily covered with redundant water. For this reason, the 
redundant water of the electrode surface by the increment means blows away, 
and it will become easy from **. 

[0026] 

[Example] In order to clarify further a configuration and an operation of this 
invention explained above, the suitable example of this invention is explained 
below. 

[0027] Drawing 1 is the plot plan of the fuel cell system 1 which applied the 1st 
example of the driving gear of the fuel cell of this invention. As shown in drawing 
\ , this fuel cell system 1 is equipped with a polymer electrolyte fuel cell 10, the 
oxygen gas charging line 20 which sends the ingredient gas (oxygen or air) 
humidified by the polymer electrolyte fuel cell 10, the bypass piping 30 which 
bypasses that oxygen gas charging line 20, the gas discharge piping 40 which 
sends outside said ingredient gas discharged from a polymer electrolyte fuel cell 
10, and the control system 50 which controls the flow rate of said bypass piping 
30. 

[0028] The configuration of a polymer electrolyte fuel cell 10 is explained below. 
Here, since it is easy, the case where the polymer electrolyte fuel cell 10 
consists of cells (a eel is one thing) is explained first. Structural drawing of the 



polymer electrolyte fuel cell 10 with which drawing 2 consists of cells, and 
drawing 3 are the decomposition perspective views of the polymer electrolyte 
fuel cell 10. As shown in these Figs., the polymer electrolyte fuel cell 10 is 
constituted by the electrolyte membrane 110, the cathode 120 as a gas diffusion 
electrode and anode 130 which are made into sandwich structure on both sides 
of this electrolyte membrane 110 from both sides, the separator 140,150 which 
forms the passage of ingredient gas and fuel gas with a cathode 120 and an 
anode 130, inserting this sandwich structure from both sides, and the collecting 
electrode plate 160,170 which is arranged on the outside of a separator 140,150 
and serves as a collector of a cathode 120 and an anode 130. 
[0029] An electrolyte membrane 110 is the ion exchange membrane formed by 
polymeric materials, for example, fluororesin, and shows good electric 
conductivity according to a damp or wet condition. The cathode 120 and the 
anode 130 are formed of the carbon cross woven with the yarn which consists of 
a carbon fiber, and the carbon powder which supported the alloy which becomes 
this carbon cross from the platinum as a catalyst or platinum, and other metals is 
scoured in the clearance between crosses. The separator 140,150 is formed 
with the carbon plate of the quality of precise. The separator 140 by the side of a 
cathode 120 forms the oxygen gas passage (it is equivalent to the cathode side 
gas passageway mentioned above) 142 which makes the catchment way of the 



water generated with a cathode 120 while making the passage of the oxygen 
content gas which is ingredient gas on the front face of a cathode 120. Moreover, 
the separator 150 by the side of an anode 130 forms the hydrogen gas 
passageway 152 which makes the passage of the mixed gas of the hydrogen 
gas and the steam which are fuel gas on the front face of an anode 130. The 
collecting electrode plate 160 is formed with copper (Cu). 
[0030] What was explained above is the fundamental configuration of a polymer 
electrolyte fuel cell 10. Next, the polymer electrolyte fuel cell 10 actually used is 
explained. Drawing 4 is structural drawing having shown the actual outline 
structure of a polymer electrolyte fuel cell 10. In addition, to the components of 
the same configuration as drawing 2 and drawing 3 , the same sign as drawing 2 
and drawing 3 was attached among drawing 4 
[0031] As shown in drawing 4 , on both sides of the cell 200 which consists of the 
electrolyte membrane 110, the cathode 120, and anode 130 which were shown 
by drawing 2 and drawing 3 , two or more laminatings of the polymer electrolyte 
fuel cell 10 are carried out with a separator 210. This separator 210 consists of 
the same ingredient as the separator 140,150 of the cell shown by drawing 2 and 
drawing 3 , forms the oxygen gas passage 142 on the front face of the cathode 
120 of the cell 200 of one side, and forms the hydrogen gas passageway 152 on 
the front face of anode side 130 of the cell 200 of the other side. In addition, the 



separator 140 which forms only the oxygen gas passage 142 in the outside of 
cell 200R located most in right-hand side is arranged among drawing, and the 
separator 150 which forms only the hydrogen gas passageway 152 in the 
outside of cell 200L located most in left-hand side is arranged. 
[0032] Furthermore, a polymer electrolyte fuel cell 10 equips the pan of the 
cooling water passage 220,230 arranged on the outside of these separators 
140,150, and the cooling water passage 220,230 with the collecting electrode 
plate 160,170 arranged outside and the end plate 260,270 which sandwiches 
these whole through an electric insulating plate 240,250 from both sides, and is 
equipped with the clamping bolt 280 which binds an end plate 260,270 tight from 
an outside further. 

[0033] Return, the oxygen gas charging line 20, the bypass piping 30, and the 
gas discharge piping 40 are explained to drawing 1 below. The oxygen gas 
charging line 20 is a duct which supplies oxygen gas to the oxygen gas passage 
142 of a polymer electrolyte fuel cell 10, and results [ from an oxygen gas source 
of supply ] in the manifold (not shown) of the inlet side of a polymer electrolyte 
fuel cell 10. In the middle of the oxygen gas charging line 20, the 1st gas 
pressure regulating valve 22, MFC (Mass Flow Controller)24, humidifier 26, and 
check valve 28 are prepared sequentially from the source side of gas supply. 
[0034] The gas pressure regulating valve 22 is the thing of a diaphragm type, 



and a flow rate can be uniformly adjusted by operating it to predetermined 
opening beforehand. MFC24 controls the mass flow rate of gas automatically to 
arbitration according to the flow rate setting signal given from the external 
controller which does not detect and illustrate the mass flow rate of gas. A 
humidifier 26 humidifies the gas which flows the oxygen gas charging line 20. 
The thing common bubbler type is adopted as this humidifier 26, and it has 
structure which puts in distributed gas in the tank in which water was stored, and 
adds a steam in gas. With such a humidifier 26, it is difficult to make the amount 
of humidification change suddenly, and when there is a demand which supplies 
a dry gas to a fuel cell 10, oxygen gas is supplied from the bypass piping 30 side. 
[0035] By the configuration of such an oxygen gas charging line 20, the oxygen 
gas supplied from the source of gas supply is adjusted to a predetermined flow 
rate by the 1st gas pressure regulating valve 22 and MFC24, and is sent to the 
oxygen gas passage 142 of a polymer electrolyte fuel cell 10. 
[0036] The bypass piping 30 is a duct from the upstream of the 1st gas pressure 
regulating valve 22 to [ bypasses the oxygen gas charging line 20, sends the 
oxygen gas (dry gas) sent from the oxygen gas source of supply to a polymer 
electrolyte fuel cell 10, and ] the downstream of a check valve 28. In the middle 
of this bypass piping 30, the 2nd gas pressure regulating valve 32, a 
motor-operated valve 34, the 2nd gas pressure regulating valve 36, and a check 



valve 38 are formed sequentially from the upstream. A motor-operated valve 34 
controls a flow rate to arbitration according to the bypass opening signal given 
from the control system 50. The flow rate which bypasses the oxygen gas 
charging line 20 by the configuration of such bypass piping 30 is controlled by 
the control system 50. 

[0037] The gas discharge piping 40 is a duct which sends outside the oxygen 
gas discharged from the oxygen gas passage 142 of a polymer electrolyte fuel 
cell 10. In addition, in the middle of the gas discharge piping 40, it has the gas 
pressure regulating valve 42, and is adjusted by the magnitude which defined 
the pressure of the gas discharge piping 40 beforehand with this gas pressure 
regulating valve 42. 

[0038] A control system 50 is explained below. A control system 50 is equipped 
with the voltmeter 52 which detects the output voltage E of a polymer electrolyte 
fuel cell 10, and the impedance meter 54 which detects the impedance Z of a 
polymer electrolyte fuel cell 10 as a sensor which detects the condition of a 
polymer electrolyte fuel cell 10, and is further equipped with the electronic 
control unit 60 connected to a voltmeter 52 and an impedance meter 54. 
[0039] A voltmeter 52 is the usual direct-current-voltage meter. An impedance 
meter 54 is an inter-electrode ohm-meter of alternating current system, as the 
electrochemical reaction of a polymer electrolyte fuel cell 10 is not affected. In 



addition, the test frequency of the alternating current in this impedance meter 54 
has turned into the optimal frequency [kHz], 10 [ for example, ]. 
[0040] An electronic control unit 60 is constituted as a logical circuit centering on 
a microcomputer. In detail Although various data processing is performed by 
CPU62 and CPU62 which perform a predetermined operation etc. according to 
the control program set up beforehand ROM64 in which a required control 
program, required control data, etc. were stored beforehand, and although 
various data processing is similarly performed by CPU62 It has the 
input-process circuit 68 where various required data input the output signal from 
RAM 66 written temporarily, a voltmeter 52, and an impedance meter 54, and the 
output-processing circuit which outputs by-pass rate setting signal to 
motor-operated valve 34 according to the result of an operation in CPU62 69 
grade. 

[0041] The cathode 120 of a polymer electrolyte fuel cell 10 is damp from the 
output signal from a voltmeter 52 and an impedance meter 54, a condition is 
judged, drive control of the motor-operated valve 34 is carried out by CPU62 of 
the electronic control unit 60 of such a configuration according to this judgment 
result, and the flow rate of the oxygen gas supplied to a polymer electrolyte fuel 
cell 10 is controlled by it. 

[0042] Next, the amount supply control processing of oxygen gas performed by 



CPU62 of an electronic control unit 60 is explained based on drawing 5 . CPU62 
will read first the output voltage E detected with the voltmeter 52, and the 
impedance Z detected with the impedance meter 54, respectively, if processing 
is started (steps S300 and S310). Subsequently, processing which the front face 
of the cathode 120 of a polymer electrolyte fuel cell 10 gets wet from these 
output voltage E and an impedance Z, and judges **** is performed (step S320). 
it progresses to step S330 noting that a cathode 120 is damp too much and 
comes out, when distinction of the 1st in detail with output voltage E smaller than 
the 1st predetermined electrical-potential-difference value E1 defined 
beforehand and distinction of the 2nd with an impedance Z smaller than the 
predetermined impedance value Z1 defined beforehand are performed and the 
affirmation judging of both the distinction of both is carried out. 
[0043] At step S330, processing which sets the opening theta which defines the 
by-pass rate setting signal sent to a motor-operated valve 34 as predetermined 
opening thetac is performed. This predetermined opening thetac is a bigger 
value than the initial value theta 0 (for example, theta0=0[**]) at the time of this 
routine starting, consequently the quantity of the opening theta of a 
motor-operated valve 34 will be increased by thetac. When judged with a 
cathode 120 being damp too much and not coming out at step S320 on the other 
hand (i.e., when the negative judging at least of one side of said the 1st and 2nd 



distinction is carried out), it progresses to step S300, and processing after step 
S300 is repeated and performed. 

[0044] If increase in quantity of the opening theta of a motor-operated valve 34 is 
made at step S330, processing which judges whether the front face of a cathode 
120 got wet and **** was canceled after that will be performed (step S340). 
When it returns to the impedance value Z0 at the time of the normal operation 
out of which the impedance Z which the output voltage E detected with the 
voltmeter 52 became larger than the 2nd predetermined 
electrical-potential-difference value E2 (however, E2>E1) defined beforehand in 
detail, and was detected with the impedance meter 54 gets wet too much, and 
does not come, it judges with having been canceled that the front face of a 
cathode 120 gets wet too much. It waits for processing to repeat step S340 and 
to perform, to get wet and to cancel **** at step S340, if judged with not being 
canceled getting wet too much. If judged with the front face of a cathode 120 
having got wet and on the other hand **** having been canceled, it will progress 
to step S350. At step S350, the opening theta which defines a by-pass rate 
setting signal is set as a initial value theta 0, and processing which returns the 
opening theta of a motor-operated valve 34 to an initial valve position is 
performed. Then, it escapes to "END" and this processing is ended. 
[0045] In this way, by the constituted amount supply control processing of 



oxygen gas, the flow rate V of the oxygen gas which flows the impedance Z 
detected with the output voltage E detected with a voltmeter 52 and an 
impedance meter 54 and the oxygen gas charging line 20 explains below how it 
changes using the timing chart of drawing 6 with the passage of time. 
[0046] Now, a polymer electrolyte fuel cell 10 shall be in an all seems well, and 
shall output output voltage E0 (time amount tO). The impedance at this time is Z0, 
and the flow rate V of the flowing oxygen gas presupposes that it is the oxygen 
gas charging line 20 V0. If it will be in the condition too much that the front face 
of the cathode 120 of a polymer electrolyte fuel cell 10 gets wet for a certain 
reason from this condition, the output voltage E of a polymer electrolyte fuel cell 
10 will decline gradually, and an impedance Z will fall gradually. And if output 
voltage E is less than the predetermined electrical potential difference E1 and an 
impedance Z is less from the 1st predetermined impedance value Z1 (time 
amount t1 ), an affirmation judging will be carried out at step S320, it will progress 
to step S330, and the quantity of the opening theta of a motor-operated valve 34 
will be increased by predetermined opening thetac. Consequently, only the 
specified quantity is increased and the flow rate V of the oxygen gas of the 
oxygen gas charging line 20 is set to V1 from V0. 
[0047] If the flow rate of oxygen gas is increased to V1, the waterdrop 
(redundant water) which solidified and adhered on the front face of the cathode 



120 of a polymer electrolyte fuel cell 10 will be blown away by the dynamic 
pressure of the oxygen gas of the flow rate V1, and will be discharged outside 
through the gas discharge piping 40. For this reason, it can prevent the pore on 
the front face of a cathode being blockaded by waterdrop, and the cathode part 
which was not able to contribute to electrochemical reaction by that waterdrop 
will also begin electrochemical reaction. Therefore, the output voltage E of a 
polymer electrolyte fuel cell 10 begins a rise from E1. Moreover, since the 
waterdrop adhering to the front face of a cathode 120 is blown away by the 
dynamic pressure of oxygen gas as mentioned above, it escapes from the 
condition too much that a cathode 120 is damp, consequently an impedance Z 
begins a rise from Z1. 

[0048] Then, if output voltage E and an impedance Z continue rising and it 
exceeds E2 and E0, respectively (time amount t2), it will judge that the front face 
of the cathode 120 of a polymer electrolyte fuel cell 10 got wet, and returned 
from the condition to normal, and the opening theta of a motor-operated valve 34 
will be returned to a initial value theta 0 by step S350. Consequently, the flow 
rate V of the oxygen gas which flows the oxygen gas charging line 20 returns 
from V1 to V0 of a basis. In addition, in this example, although said E2 is large 
from the output voltage E0 in a steady state, this is because oxygen gas is 
supplied to the polymer electrolyte fuel cell 10 also from the bypass piping 30 in 



addition to the oxygen gas charging line 20, and the magnitude of E2 changes 
with the capacity passed for the bypass piping 30. 
[0049] As explained in full detail above, the fuel cell system 1 of this 1st example 
can blow away quickly the waterdrop adhering to the front face of a cathode 120 
as it is also at the flow rate of the oxygen gas the quantity of was increased. For 
this reason, the generation water of the front face of a cathode 120 can be 
eliminated with sufficient responsibility, therefore electromotive force can be 
efficiently acquired from a polymer electrolyte fuel cell 10 continuously, 
especially the oxygen gas that increased in this example in order to blow away 
waterdrop since the humidifier was not formed in the bypass piping 30 - drying 
- **** __ this sake -- said - it can blow and generation water can be conjointly 
eliminated with still more sufficient responsibility with the effectiveness of ******. 
Therefore, much more efficient continuous electromotive force can be acquired 
from a polymer electrolyte fuel cell 10. System-wide endurance seems moreover, 
not to use a heat-resistant low ingredient like the conventional example/for this 
reason not to deteriorate, since this fuel cell system 1 blows away waterdrop with 
the dynamic pressure of oxygen gas. 

[0050] In addition, although the motor-operated valve 34 and the gas pressure 
regulating valve 36 were formed in the bypass piping 30 in said 1st example, as 
it changes to this and is shown in drawing 7 , it is good also as a configuration 



which controls the mass flow rate of the oxygen gas which forms MFC380 in the 
bypass piping 30, and flows the bypass piping 30 by MFC380. By such 
configuration, the same effectiveness as the 1st example can be done so. In 
addition, to the components of the same configuration as drawing 1 , the same 

sign was attached among drawing 7 

[0051] Next, the 2nd example of this invention is explained. Drawing 8 is the plot 
plan of the fuel cell system 400 which applied the 2nd example of the driving 
gear of the fuel cell of this invention. As shown in drawing 8 , this fuel cell system 
400 is equipped with the polymer electrolyte fuel cell 10, the oxygen gas 
charging line 20, and the gas discharge piping 40 of the same configuration as 
the 1st example, changes them to the bypass piping 30 of the 1st example, and 
forms the gas circulation piping 430. In addition, this fuel cell system 400 is 
equipped also with the same control system 50 as the 1st example, and adjusts 
the gas circulating load of the gas circulation piping 430 with the electronic 
control unit 60 prepared in the control system 450. In addition, to the 
components of the same configuration as drawing 1 , the same sign was 
attached among drawing 8 

[0052] The gas circulation piping 430 is a duct which circulates oxygen gas 
toward connection section 20a of the check valve 28 and polymer electrolyte fuel 
cell 10 in the oxygen gas charging line 20 from connection section 40a of the 



polymer electrolyte fuel cell 10 and the gas pressure regulating valve 42 in the 
gas discharge piping 40. In the middle of the gas circulation piping 430, the 
blower fan 432 for circulation and the check valve 434 are formed sequentially 
from the connection section 40a side. The blower fan 432 for circulation 
embraces the control signal given from the electronic control unit 60, and 
operates / stops a fan. A check valve 434 protects that gas circulates for the gas 
circulation piping 430 from the oxygen gas charging line 20 side. 
[0053] Next, the amount supply control processing of oxygen gas performed by 
CPU62 of an electronic control unit 60 is explained based on drawing 9 . The 
amount supply control processing of oxygen gas in this 2nd example As 
compared with it in the 1st example, steps S300-S320 of the 1st example and 
the respectively same contents as S340 are processed about steps S500-S520 
and S540. While performing processing which changes to step S330 and carries 
out the start up of the blower fan 432 for circulation (step S530), processing 
which changes to step S350 and suspends the blower fan 432 for circulation is 
performed (step S550). 

[0054] In this way, according to the constituted amount supply control 
processing of oxygen gas, the cathode front face of a polymer electrolyte fuel 
cell 10 gets wet from the output voltage E detected with the voltmeter 52, and 
the impedance Z detected with the impedance meter 54, **** is detected, and 



the start up of the blower fan 432 for circulation is carried out at the time of the 
detection. Operation of the blower fan 432 for circulation increases the flow rate 
of the oxygen gas with which only the quantity of the specified quantity which 
becomes settled according to the driving ability of the blower fan 432 for 
circulation is increased, consequently the amount of oxygen gas which circulates 
through the gas circulation piping 430 flows the oxygen gas passage 142 of a 
polymer electrolyte fuel cell 10 by that increase in quantity. For this reason, the 
waterdrop adhering to the front face of a cathode 120 can be quickly blown away 
with the dynamic pressure of the oxygen gas of that flow rate. Therefore, like the 
1st example, the generation water of the cathode 120 neighborhood can be 
eliminated with sufficient responsibility, and electromotive force can be efficiently 
acquired from a polymer electrolyte fuel cell 10 continuously. Moreover, the 
effectiveness of preventing degradation of system-wide endurance as well as 
the 1st example does so. 

[0055] Furthermore, in this 2nd example, in spite of doing so effectiveness which 
was mentioned above, consumption of distributed gas can be held down by 
making a polymer electrolyte fuel cell 10 circulate through the oxygen gas 
discharged from the oxygen gas passage 142. 
[0056] In addition, although the flow rate which circulates through the gas 
circulation piping 430 by operating / stopping the blower fan 432 for circulation is 



changed in said 2nd example, it changes to this, and after considering as the 
condition of having made it always operating, the blower fan 432 for circulation 
may consist of carrying out adjustable [ of the rotational speed of the blower fan 
432 for circulation ] so that the amount of circulating flow of the gas circulation 
piping 430 may be changed. 

[0057] Next, the 3rd example of this invention is explained. Drawing 10 is the plot 
plan of the fuel cell system 600 which applied the 3rd example of the driving gear 
of the fuel cell of this invention. As shown in drawing 10 , after this fuel cell 
system 600 loses the bypass piping 30 as compared with the 1st example, the 
point of having formed the electromotive back pressure regulating valve 642 in 
the gas discharge piping 640 is different. In addition, to the components of the 
same configuration as drawing 1 , the same sign was attached among drawing 
10 

[0058] The electromotive back pressure regulating valve 642 controls opening to 
arbitration according to the opening signal given from the electronic control unit 
60 of a control system 50, and adjusts the gas pressure in the gas discharge 
piping 640. If the opening of the electromotive back pressure regulating valve 
642 increases, the rate of flow of the oxygen gas which the gas pressure of the 
gas discharge piping 640 declines, consequently flows the oxygen gas passage 
142 of a polymer electrolyte fuel cell 10 will become large rapidly. That is, it 



becomes possible by changing the opening of the electromotive back pressure 
regulating valve 642 to change the rate of flow of oxygen gas. 
[0059] Next, the amount supply control processing of oxygen gas performed by 
CPU62 of an electronic control unit 60 is explained along with the flow chart of 
drawing 11 . First, like steps S300-S320 of the 1st example, cathode 120 front 
face of a polymer electrolyte fuel cell 10 gets wet, and the amount supply control 
processing of oxygen gas in this 3rd example detects **** (steps S700-S720). 
[0060] Then, the processing which only the predetermined opening alpha will 
control [ processing ] the electromotive back pressure regulating valve 642 in the 
open direction, and will reduce gas pressure P of the gas discharge piping 640 to 
P.1 (however, P<P0) from the pressure P0 at the time of normal operation if it 
gets wet and **** is detected is performed (step S730). Then, processing which 
judges whether cathode 120 front face got wet and **** was canceled is 
performed (step S740). When it returns to the impedance value Z0 at the time of 
the normal operation out of which the impedance Z which output voltage E 
became larger than the 3rd predetermined electrical-potential-difference value 
E3 (however, E0>E3>E1) defined beforehand in detail, and was detected with 
the impedance meter 54 gets wet too much, and does not come, it judges with 
having been canceled that the front face of a cathode 120 gets wet too much. 
Processing which it gets [ processing ] wet, it waits [ processing ] the to be 



judged with **** having been canceled, and the electromotive back pressure 
regulating valve 642 is controlled [ processing ] by step S730 in the closed 
direction, and returns gas pressure P to the pressure PO at the time of normal 
operation at step S740 is performed (step S750). Then, this processing is ended. 
[0061] In this way, the constituted amount supply control processing of oxygen 
gas showed how gas pressure P of output voltage E, an impedance Z, and the 
gas discharge piping 40 would change with the passage of time to the timing 
chart of drawing 12 

[0062] Now, a polymer electrolyte fuel cell 10 shall be in an all seems well, and 
output voltage E shall output E0 (time amount tO). The impedance Z at this time 
is Z0. The pressure P of the oxygen gas of the gas discharge piping 640 is P0 by 
adjusting the electromotive back pressure regulating valve 642. If it will be in the 
condition too much that the front face of the cathode 120 of a polymer electrolyte 
fuel cell 10 gets wet from this condition, the output voltage E of a polymer 
electrolyte fuel cell 10 will decline gradually, and an impedance Z will fall 
gradually. And if output voltage E is less than the predetermined electrical 
potential difference E1 and an impedance Z is less than the 1st predetermined 
impedance value Z1 (time amount t11), gas pressure P will fall to P1 by 
controlling the electromotive back pressure regulating valve 642 by step S730. 
[0063] If gas pressure P of the gas discharge piping 640 falls to P1, output 



voltage E will once decline from the property of the polymer electrolyte fuel cell 
10 referred to as depending for output voltage E on gas pressure P. Moreover, if 
the fall of that gas pressure P is received, differential pressure with the entrance 
side of a polymer electrolyte fuel cell 10 will become large for a moment, for this 
reason the rate of flow of the oxygen gas which flows the oxygen gas passage 
142 will become large rapidly. Consequently, the waterdrop adhering to the front 
face of a cathode 120 is blown away by that rate of flow, and output voltage E 
increases and begins a rise as it is in the fall of that output voltage E not much 
for the same reason as the 1st example (time amount t12). In addition, an 
impedance Z begins a rise immediately from time amount t11. 
[0064] Then, if output voltage E and an impedance Z continue rising, and output 
voltage E exceeds E3 and an impedance Z reaches the impedance value Z0 at 
the time of normal operation (time amount t13), the front face of the cathode 120 
of a polymer electrolyte fuel cell 10 will get wet, will judge that it returned from 
the condition to normal, and will return a pressure P to the pressure P0 at the 
time of normal operation by controlling the electromotive back pressure 
regulating valve 642 by step S750. 

[0065] In this way, according to the constituted amount supply control 
processing of oxygen gas, the cathode front face of a polymer electrolyte fuel 
cell 10 gets wet from the output voltage E detected with the voltmeter 52, and 



the impedance Z detected with the impedance meter 54, **** is detected, and 
gas pressure P by the side of the gas discharge piping 640 is reduced at the time 
of the detection. If the gas pressure P falls, the rate of flow of the gas which flows 
the oxygen gas passage 142 of a polymer electrolyte fuel cell 10 will become 
large rapidly. For this reason, it can blow away quickly that it is also at the rate of 
flow of that oxygen gas about the waterdrop adhering to the front face of a 
cathode 120. Therefore, electromotive force can be efficiently acquired from a 
polymer electrolyte fuel cell 10 continuously like the 1st and 2nd examples. 
Moreover, the effectiveness of preventing degradation of system-wide 
endurance as well as the 1st and 2nd examples does so. 
[0066] Furthermore, in this 3rd example, since the rate of flow of the oxygen gas 
which flows the oxygen gas passage 142 is controllable only by forming the 
electromotive back pressure regulating valve 642 in the gas discharge piping 
640, the effectiveness that a configuration ends simply also does so. 
[0067] In addition, it may change to this, and although the electromotive back 
pressure regulating valve 642 was formed in the gas discharge piping 40, as 
shown in drawing 13 , you may constitute from said 3rd example so that the 
electromotive back pressure regulating valve 642 may be formed in the oxygen 
gas charging line 20. That is, as shown in drawing 1 3 , the electromotive back 
pressure regulating valve 642 is formed on it between the humidifiers 26 and 



check valves 28 in the oxygen gas charging line 20 as a configuration which 
formed the gas pressure regulating valve 42 in the gas discharge piping 40 like 
the 1st example. Such a configuration enables it to change the rate of flow of the 
oxygen gas passage 142 of a polymer electrolyte fuel cell 10 by adjusting the 
gas pressure of the oxygen gas charging line 20 by the electromotive back 
pressure regulating valve 642. Therefore, the same effectiveness as the 1st 
thru/or the 3rd example can be done so. 
[0068] Next, the 4th example of this invention is explained. Drawing 14 is the plot 
plan of the fuel cell system 800 which applied the 4th example of the driving gear 
of the fuel cell of this invention. As shown in drawing 14 , this fuel cell system 
800 uses together the configuration of the 3rd example shown by the 
configuration and drawing 10 of the 1st example shown by drawing 1 . That is, 
while having the polymer electrolyte fuel cell 10 of the same configuration as the 
1st example, the oxygen gas charging line 20, and the bypass piping 30, it has 
the gas discharge piping 640 which has the electromotive back pressure 
regulating valve 642 of the same configuration as the 3rd example. In addition, 
to the components of the same configuration as drawing 1 , the same sign was 

attached among drawing 14 

[0069] In this way, when according to the 4th constituted example the cathode 
front face of a polymer electrolyte fuel cell 10 gets wet and **** is detected/while 



opening a motor-operated valve 34 and making the gas supply by the bypass 
piping 30 start, gas pressure P by the side of the gas discharge piping 640 is 
reduced by the electromotive back pressure regulating valve 642. Consequently, 
while oxygen gas is supplied through the bypass piping 30 in addition to the 
oxygen gas charging line 20, oxygen gas is inhaled by the polymer electrolyte 
fuel cell 10 in response to the fall of gas pressure P by the side of the gas 
discharge piping 640. Therefore, both effectiveness is added and it is quickly 
increased by the flow rate of the oxygen gas which flows the oxygen gas 
passage 142 of a polymer electrolyte fuel cell 10 as a result. 
[0070] From such a thing, the waterdrop adhering to the front face of the cathode 
120 of a polymer electrolyte fuel cell 10 can be blown away much more certainly. 
For this reason, the generation water of the cathode 120 neighborhood can be 
eliminated with much more sufficient responsibility, and electromotive force can 
be more efficiently acquired from a polymer electrolyte fuel cell 10 continuously. 
[0071] Next, the 5th example of this invention is explained. Drawing 15 is the plot 
plan of the fuel cell system 900 which applied the 5th example of the driving gear 
of the fuel cell of this invention. As shown in drawing 15 , as compared with the 
1st example, a point equipped with two or more polymer electrolyte fuel cells 910 
(this unit is hereafter called a cell unit) which are the aggregate of two or more 
cells is greatly different, and this fuel cell system 900 is fundamentally in 



agreement about the point of aiming at increase in quantity of supply of oxygen 
gas using the bypass piping 930. 

[0072] As shown in drawing 15 , namely, this fuel cell system 900 The n cell units 
910-1,910-2,910-3 from the 1st to the n-th (n is the positive number of 
arbitration), -, 910-n, The oxygen gas charging line 920 which sends oxygen 
gas to each cell unit 910-1 - 910-n, It has the bypass piping 930 which bypasses 
the oxygen gas charging line 920, the gas discharge piping 940 which sends 
outside the oxygen gas discharged from each cell unit 910-1 - 910-n, and the 
control system 950 which controls the flow rate and its distribution place of said 
bypass piping 930. 

[0073] the oxygen gas charging line 920 - the order from an oxygen gas source 
of supply ~ the 1st gas pressure regulating valve 922, 1st MFC924, and 
humidifier 926 - having -- **** -- the downstream -- every - it has branched 
toward the 1st thru/or n-th cell unit 910-1 - 910-n. In addition, in the middle of 
each interconnecting tube from the branch point to each cell unit 910-1 - 910-n, 
the check valve 928-1,928-2,928-3 and - which forbid the return of the oxygen 
gas to the direction of an oxygen gas source of supply, and 928-n are prepared, 
respectively. 

[0074] The bypass piping 930 is equipped with the 2nd gas pressure regulating 
valve 932, 2nd MFC934, and passage switcher 936 sequentially from the 



oxygen gas source of supply, the bypass piping 930 of the downstream of the 
passage switcher 936 - every » it has branched in the direction which goes to 
the 1 st thru/or n-th cell unit 91 0-1 - 91 0-n, and it is changed alternatively whether 
it becomes in the direction in which the passage of oxygen gas goes to which 
cell unit 910-1 - 91 0-n by the passage switcher 936. In addition, in the middle of 
each interconnecting tube from the passage switcher 936 to each cell unit 910-1 
- 91 0-n, the check valve 938-1,938-2,938-3 and which forbid the return of the 
oxygen gas to the direction of an oxygen gas source of supply, and 938-n are 
prepared, respectively. 
[0075] the gas discharge piping 940 - every - the configuration which brought 
together the fork road from the 1st thru/or n-th cell unit 910-1 - 91 0-n in one is 
carried out, and the gas pressure regulating valve 942 is arranged in the set part 
for a check valve 944-1,944-2, --, 944-n by each fork road part, respectively. 
[0076] It has the control system 950 centering on the electronic control unit 960 
like the 1st example. Further as a sensor The voltmeter 952 which detects 
output voltage [ of the 1st thru/or n-th cell unit 910-1 - 91 0-n ] E (1) - E (n) 
according to an individual, respectively, every -- it has the impedance meter 954 
which detects impedance [of the 1st thru/or n-th cell unit 910-1 - 910-n ] Z (1) -Z 
(n) according to an individual, respectively. 

[0077] CPU962 of an electronic control unit 960 performs the next processing, 



performing an exchange of ROM964, RAM966, and data. Namely, the cathode 
of each cell unit 910-1 - 910-n is damp from impedance Z (1) detected with 
output voltage E (1) detected with the voltmeter 952 - E (n), and an impedance 
meter 954 - Z (n), and an electronic control unit 960 judges a condition. 
According to this judgment result, MFC934 and the passage switcher 936 are 
controlled, and processing which increases the quantity of the flow rate of the 
oxygen gas to the cell unit 910-1 in the condition too much of getting wet - 910-n 
j s performed. 
[0078] The amount supply control processing of oxygen gas performed by 
CPU962 is explained based on drawing 16 . output voltage [ of each cell unit 
910-1 by which CPU962 was first detected with the voltmeter 952 when 
processing was started - 910-n ] E (1) - or (E (n) is read (step S1000).) 
Subsequently, impedance [ of each cell unit 910-1 detected with the impedance 
meter 954 - 910-n ] Z (1) thru/or Z (n) are read (steps S1 000 and S1010). Then, 
Variable i is set to initial value 0 (step S1020), and processing for which only a 
value 1 increments this variable i is performed (step S1030). 
[0079] Then, it judges whether it is in the condition too much that the i-th cathode 
of cell unit 910-i based on Variable i is damp (step S1040). This judgment is that 
thing that gets wet and judges **** based on output voltage E (i) detected from 
the voltmeter 952 and the impedance meter 654, and impedance Z (i). In detail 



The distinction of the 1st with output voltage E (i) smaller than the 1st 
predetermined electrical-potential-difference value E1 defined beforehand, it 
progresses to step S1050 noting that the i-th cathode of cell unit 910-i is damp 
too much and comes out, when distinction of the 2nd smaller than the 
predetermined impedance value Z1 as which impedance Z (i) was determined 
beforehand is performed and the affirmation judging of both the distinction of 
both is carried out. 

[0080] The passage switcher 936 is controlled by step S1050, and processing 
which changes the passage of the bypass piping 930 in the direction which goes 
to i-th cell unit 910-i is performed at it. Subsequently, processing which sets the 
bulb opening theta which defines the by-pass rate setting signal sent to MFC934 
as predetermined opening thetac is performed (step S1060). This predetermined 
opening thetac is a bigger value than the initial value theta 0 (for example, 
theta0=0[**]) at the time of this routine starting, consequently the quantity of the 
bulb opening theta of MFC934 will be increased by thetac. When judged with the 
i-th cathode of cell unit 910-i being damp too much, and not coming out at step 
S1040 on the other hand (i.e., when the negative judging at least of one side of 
said the 1st and 2nd distinction is carried out), it progresses to step S1030, and 
processing after step S1030 is repeated and performed. 
[0081] If increase in quantity of the bulb opening theta of MFC934 is made at 



step S1060, processing which judges whether the front face of a cathode got wet 
and **** was canceled after that will be performed (step S1070). When it returns 
to the impedance value ZO at the time of the normal operation out of which the 
impedance Z which output voltage E (i) became larger than the 2nd 
predetermined electrical-potential-difference value E2 (however, E2>E1) defined 
beforehand in detail, and was detected with the impedance meter 54 gets wet 
too much, and does not come, it judges with having been canceled that the front 
face of a cathode gets wet too much. It waits for processing to repeat step 
S1070 and to perform, to get wet and to cancel **** at step S1070, if judged with 
not being canceled getting wet too much. If judged with the cathode front face 
having got wet and on the other hand **** having been canceled, it will progress 
to step S1080. At step S1080, the opening theta which defines a by-pass rate 
setting signal is set as a initial value theta 0, and processing which returns the 
bulb opening theta of MFC934 to an initial valve position is performed. 
[0082] Then, it judges whether Variable i is larger than the constant n which 
shows the number of the cell unit 91 0-1 - 91 0-n (step S1 090). Here, if a negative 
judging is carried out, only a value 1 will increment return and Variable i to step 
S1030, and it will process after step 1030 to the following cell unit 910. On the 
other hand, if an affirmation judging is carried out at step S1090, it will escape 
from it to "END" and Variable i will end this control processing noting that it 



reaches a constant n. 

[0083] According to the amount supply control processing of oxygen gas 
constituted as mentioned above, if the cell unit 910 which has a cathode front 
face in getting wet too much out of the n cell unit 910-1 - 910-n is detected, by 
controlling MFC934 and the passage switcher 936, CPU962 will change the 
passage of the bypass piping 930 toward the cell unit 910 in the condition too 
much of getting wet, and will increase the flow rate. For this reason, since the 
flow rate of the oxygen gas supplied to the cell unit 910 in that condition too 
much of getting wet is increased, it can blow away that it is also at the flow rate 
of that oxygen gas the quantity of was increased about the waterdrop adhering 
to the cathode front face of that cell unit 910, and that condition too much of 
getting wet can be recovered with sufficient responsibility. Therefore, 
electromotive force can be efficiently acquired continuously also to any of two or 
more cell units 910-1 - 910-n. 

[0084] in addition - this 5th example - every -- when it judges that two or more 
cell units 910 are in the condition too much that a cathode is damp out of the 1st 
thru/or n-th cell unit 910-1 - 910-n, said recovery which gets wet is processed 
with time gap in order for each [ it is in that condition too much of getting wet ] 
cell unit of every. For this reason, if each cell unit 910-1 - 910-n will be in the 
condition too much of getting wet, every one of the **** of that is recoverable. 



Therefore, as the whole fuel cell which is the set of the n-th cell unit 910-1 - 1st 
[ **•] thru/or 910-n, output voltage accompanying the recovery in which each cell 
unit 910-1 - 910-n get wet can be increased little by little gradually, and the rapid 
increment in output voltage can be controlled. 
[0085] Next, the 6th example of this invention is explained. It is going to circulate 
this 6th example to a supply-oxygen gas discharged from fuel cell like 2nd 
example mentioned above after constituting fuel cell from two or more cell units 
like 5th example side. 

[0086] Drawing 17 is the plot plan of the fuel cell system 1900 which applied the 
6th example of the driving gear of the fuel cell of this invention. As shown in 
drawing 17 , this fuel cell system 1900 is equipped with the 1st thru/or the 4th 
cell unit 910-1 - 910-n, the oxygen gas charging line 920, and the gas discharge 
piping 940 of the same configuration as the 5th example, changes them to the 
bypass piping 930 of the 5th example, and forms the gas circulation piping 1930. 
This fuel cell system 1900 is equipped also with the control system 950 of the 
same configuration as the 5th example, and adjusts the gas circulating load of 
the gas circulation piping 1930 with the electronic control unit 960 prepared in 
the control system 950. In addition, to the components of the same configuration 
as drawing 15 , the same sign was attached among drawing 17 . 
[0087] the gas circulation piping 1930 -- branch point 940a of the gas discharge 



piping 940 to oxygen gas taking out -- every - it is the duct through which the 
n-th cell unit 910-1 - 1st [ ** ] thru/or 910-n are made to circulate, respectively. In 
the middle of the gas circulation piping 1930, it has the blower fan 1934 for 
circulation, and the passage switcher 1936 sequentially from the branch point 
940a side. In addition, from the passage switcher 1636, about the downstream, it 
has the same configuration as the 5th example, and omits about detailed 
explanation here. The blower fan 1934 for circulation embraces the control 
signal given from the electronic control unit 960, and operates / stops a fan. 
[0088] Next, the amount supply control processing of oxygen gas performed by 
CPU962 of an electronic control unit 960 is explained based on drawing 18 . The 
amount supply control processing of oxygen gas in this 6th example About steps 
S2000-S2050, and S2070 and S2090, steps S1000-S1050 of the 5th example 
and the respectively same contents as S1070 and S1 090 are processed as 
compared with it in the 5th example. While performing processing which 
changes to step S1 060 and carries out the start up of the blower fan 1934 for 
circulation (step S2060), processing which changes to step S1080 and 
suspends the blower fan 1934 for circulation is performed (step S2080). 
[0089] In this way, if the cell unit 910 to which passing gets wet out of the 1st 
thru/or n-th cell unit 910-1 - 910-n is detected according to the constituted 
amount supply control processing of oxygen gas, while controlling the passage 



switcher 936, the quantity of the flow rate of the oxygen gas supplied toward the 
cell unit 910 in the condition too much of getting wet will be increased by carrying 
out the start up of the blower fan 1934 for circulation. Consequently, in the fuel 
cell system 1900 of this 6th example, electromotive force can be efficiently 
acquired continuously like the 5th example also to any of two or more cell units 
910-1 - 910-n. 

[0090] Next, the 7th example of this invention is explained. After constituting a 
fuel cell from two or more cell units like the 5th and 6th examples, like the 3rd 
example, this 7th example tends to prepare an electromotive back pressure 
regulating valve in gas discharge piping of a fuel cell, and tends to change the 
rate of flow of the oxygen gas which flows on the cathode front face of a fuel cell 
by these electromotive back pressure regulating valves. 
[0091] Drawing 19 is the plot plan of the fuel cell system 2900 which applied the 
7th example of the driving gear of the fuel cell of this invention. As shown in 
drawing 19 , as compared with the 6th example, as for this fuel cell system 2900, 
the following point is different. First, after losing the gas circulation piping 1930, 
the 1 st thru/or n-th electromotive back pressure regulating valve 291 0-1 , 291 0-2, 
-, 291 0-n were prepared in each fork road of the gas discharge piping 940. And 
adjustment of these electromotive back pressure regulating valves 2910-1 - 
291 0-n was enabled with the electronic control unit 960 of a control system 950. 



Furthermore, it changed to the voltmeter 952 of the 5th and 6th example, and 
while forming the voltmeter 2952 which detects the total output voltage ET of the 
n-th cell unit 910-1 - 1st [ which was connected mutually / ** ] thru/or 910-n, it 
changed to the impedance meter 2954, and the impedance meter 2954 which 
detects the total impedance ZT of the n-th cell unit 91 0-1 - 1 st [ ** ] thru/or 910-n 
was formed. 
[0092] The amount supply control processing of oxygen gas performed by 
CPU962 of an electronic control unit 960 is explained along with the flow chart of 
drawing 20 . CPU962 will set Variable i to initial value 0 first, if processing is 
started (step S3000). Then, while reading the total output voltage ET of each cell 
unit 910-1 detected with the voltmeter 2952 - 910-n, the total impedance ZT of 
each cell unit 910-1 detected with the impedance meter 954 - 910-n is read 
(steps S3010 and S3020). 

[0093] Then, processing which judges whether it is in the condition too much that 
at least one or more cell units get wet based on the total output voltage ET 
detected from the voltmeter 952 and the impedance meter 654 and the total 
impedance ZT in the 1st thru/or n-th cell unit 910-1 - 910-n is performed (step 
S3030). It progresses to step S3040 noting that it is in the condition too much 
that one of cell units gets wet, when distinction of the 1st in detail with the total 
output voltage ET smaller than the 1st predetermined 



electrical-potential-difference value ET 1 defined beforehand and distinction of 
the 2nd with the total impedance ZT smaller than the predetermined impedance 
value ZT1 defined beforehand are performed and the affirmation judging of both 
the distinction of both is carried out. 

[0094] At step S3040, processing for which only a value 1 increments Variable i 
is performed. Then, only the predetermined opening alpha controls i-th 
electromotive back-pressure-regulating-valve 2910-i based on Variable i in the 
open direction, and processing the gas pressure Pi of the attachment part of the 
electromotive back-pressure-regulating-valve 2910-i of the gas discharge piping 
640 concerned is reduced [ processing ] to Pb from the pressure Pa at the time 
of normal operation is performed (step S3050). 
[0095] Then, only the predetermined opening alpha will control i-th electromotive 
back-pressure-regulating-valve 2910-i based on Variable i in the closed direction, 
and CPU962 will perform processing which returns the gas pressure Pi of the 
attachment part of the electromotive back-pressure-regulating-valve 2910-i of 
the gas discharge piping 640 concerned to the pressure Pa at the time of normal 
operation, if delay processing by which only predetermined time is delayed is 
performed (step S3060) and the time delay passes (step S3070). 
[0096] Then, if Variable i judges whether it is larger than the constant n which 
shows the number of the cell unit 910-1 - 910-n (step S3080) and a negative 



judging is carried out, the processing after return and step S3030 will be 
repeated to step S3030, and will be performed to it. On the other hand, if an 
affirmation judging is carried out at step S3080, it will escape from it to "END" 
and Variable i will end this control processing noting that it reaches a constant n. 
Moreover, when a negative judging is carried out at step S3030 (i.e., also when 
judged with it not being in the condition too much that which cell unit 910-1 - 
910-n also get wet), it escapes to "END" and control processing is ended. 
[0097] According to the constituted amount supply control processing of oxygen 
gas, in this way, CPU962 It judges whether there is any thing in the condition too 
much of getting wet in the 1st thru/or n-th cell unit 910-1 - 910-n from the total 
output voltage ET and the total impedance ZT. If judged with it being in the 
condition too much that one of the cell units 910-1 - 910-n get wet First, only 
predetermined time performs processing to which the 1st electromotive back 
pressure regulating valve 2910-1 is adjusted and the gas pressure P1 of the 
attachment part of the electromotive back pressure regulating valve 2910-1 is 
reduced [ processing ] to Pb (after predetermined time progress returns gas 
pressure P1 to Pa). If the gas pressure P1 declines, the rate of flow of the 
oxygen gas which flows the oxygen gas passage of the cell unit 910-1 
established in the upstream of the electromotive back pressure regulating valve 
2910-1 will become large rapidly, for this reason, when the cell cell unit in the 



condition too much of getting wet is the 1st cell unit 910-1 concerned, it is blown 
away quickly that the waterdrop adhering to the cathode front face of that cell 
unit 91 0-1 is also at the rate of flow of that oxygen gas, and that cell unit 91 0-1 is 
the optimal - it gets wet and will be in a condition. 
[0098] then, the 2nd electromotive back pressure regulating valve 2910-2 is 
adjusted similarly, and the optimal in the 2nd cell unit 910-2 -- it gets wet and 
considers as a condition. Then, a processing object is increased like the 3rd and 
the 4th, and processing is continued until it is judged with all the conditions too 
much of getting wet by step S3030 having been canceled, the cell unit 910 which 
is in the condition too much of getting wet, by such configuration is altogether the 
optimal -- it gets wet, and considers as a condition and electromotive force can 
be efficiently acquired continuously like the 5th example and the 6th example 
also to any of two or more cell units 910-1 - 910-n. 
[0099] Furthermore, in this 7th example, since what is necessary is just to be 
able to detect as total, without the 1st thru/or n-th cell unit 910-1 - 910-n getting 
wet, and detecting a condition according to an individual, the number of signals 
of the detection signal from a sensor can be lessened, and the effectiveness that 
the configuration of control processing can be cleared up easily also does so 
further. 

[0100] Next, the modification of the 7th example of this invention is explained. 



This modification takes the configuration on the same hardware as the 7th 
example, and the contents of the amount supply control processing of oxygen 
gas performed by CPU962 of an electronic control unit 960 are only different 
compared with the 7 th example. 

[0101] The amount supply control processing of oxygen gas performed by 
CPU962 of the electronic control unit 960 in this modification is explained along 
with the flow chart of drawing 21 . As compared with the control processing 
shown with the flow chart of drawing 20 , step S3055 is added immediately after 
step S3050, the point of having added step S3075 is different immediately after 
step S3070, and this amount supply control processing of oxygen gas is the 
same about others. 

[0102] When it gets wet at step S3030 and is judged with **** in this amount 
supply control processing of oxygen gas, it is step S3050. Only the 
predetermined opening alpha controls i-th electromotive 
back-pressure-regulating-valve 291 0-i based on Variable i in the open direction. 
After reducing the gas pressure Pi of the attachment part of the electromotive 
back-pressure-regulating-valve 291 0-i of the gas discharge piping 640 
concerned to Pb from the pressure Pa at the time of normal operation, the 
following step S3055 is processed. Only the predetermined opening beta 
(«alpha) controls the electromotive back pressure regulating valve 2910-1 to 



291CM-1 of others except said i-th electromotive back-pressure-regulating-valve 
291 0-i, and 2910-i+1 -2910-n by step S3055 in the closed direction, respectively, 
being concerned - electromotive - back-pressure-regulating-valve 2910-1-2910 
- i-1, gas pressure P1-Pi-1 of the attachment parts of 2910-i+1 - 2910-n, and 
Pi+1_Pn - every [ a small amount ] - processing raised, respectively is 
performed. 

[0103] Moreover, after only the predetermined opening's alpha controlling i-th 
electromotive back-pressure-regulating-valve 291 0-i based on Variable i in the 
closed direction and returning the gas pressure Pi of the attachment part of the 
electromotive back-pressure-regulating-valve 291 0-i of the gas discharge piping 
640 concerned to the pressure Pa at the time of normal operation at step S3070, 
the following step S3075 is processed. Only the predetermined opening beta 
controls the electromotive back pressure regulating valve 2910-1 to 2910-i-1 of 
others except said i-th electromotive back-pressure-regulating-valve 291 0-i, and 
2910-i+1 - 2910-n by step S3075 in the open direction, respectively. Gas 
pressure P1-Pi-1 of the electromotive back pressure regulating valve 2910-1 to 
291 0-i-1 concerned and the attachment parts of 2910-i+1 - 2910-n and 
processing to which Pi+1-Pn is returned to the pressure Pa at the time of normal 
operation are performed. 

[0104] While doing so the effectiveness that electromotive force can be 



efficiently acquired continuously also to any of two or more cell units 910-1 - 
910-n as well as the 7th example according to the modification of such 7th 
example, the following effectiveness also does so. 
[0105] Drawing 22 is a timing chart which shows change of the total output 
voltage ET in this modification. As shown in drawing 22 , by time amount t21 , it is 
operated normally and each cell unit 910-1 - 910-n presuppose that the total 
output voltage ET is in the predetermined electrical potential difference ET 0. If it 
will be in the condition too much that the cathode front face of one of the cell 
units 910-1 - 910-n gets wet from this condition, the total output voltage ET will 
decline rapidly. The amount supply control processing of oxygen gas by 
CPU962 is performed, and if the fall of the back pressure is achieved to the cell 
unit 910 too much to which the beginning gets wet, the total output voltage ET 
will rise gradually (time amount t22-t23). Then, the total output voltage ET rises 
for a while with the control which returns the back pressure to an initial valve 
position (time amount t23-t24). Subsequently, the same processing as the cell 
unit 910 of the 2nd henceforth to which passing gets wet is performed, and the 
total output voltage ET returns to the magnitude at the time of normal operation 
gradually. 

[0106] In time amount t22-t23, as mentioned above, reducing the gas pressure 
of the gas discharge piping part of the cell unit 910 to which passing gets wet 



using an electromotive back pressure regulating valve is planned, but as the 3rd 
example explained, and output voltage ET is shown in an alternate long and 
short dash line among drawing in response to the pressure drop from the 
property of the fuel cell referred to as depending for output voltage on gas 
pressure, it should once fall, on the other hand -- this modification - step S3055 
- other electromotive back pressure regulating valves - adjusting - the gas 
pressure of the attachment part of the electromotive back pressure regulating 
valve concerned - every [ a small amount ] - by making it go up, respectively, 
the fall of that total output voltage ET can be suppressed, and fluctuation of the 
output voltage at the time of a return is controlled, and smooth return processing 
is attained. For this reason, it is efficient much more and electromotive force can 
be acquired. 
[0107] In addition, although the amount supply control processing of oxygen gas 
mentioned above in the set of all the cell units 910-1 from the 1st to the n-th - 
910-n has been performed in said 7th example and its modification It is good 
also as a configuration which performs the amount supply control processing of 
oxygen gas which changed to this, divided the 1st thru/or n-th cell unit 910-1 - 
910-n into some sets, and was mentioned above in these set units. That is, total 
output voltage and a total impedance are detected per these sets, it gets wet 
from these detection result, and **** is detected, and the dynamic pressure of 



the oxygen gas supplied to each cell unit within the limits of these set unit is 
constituted so that it may increase in order. The same effectiveness as these 
examples can be done so also by such configuration. 
[0108] It consisted of each example mentioned above so that the dynamic 
pressure of the oxygen gas supplied to a cathode might be increased, but it may 
change to this, and you may constitute so that it may increase by control with the 
same said of the dynamic pressure of the hydrogen gas supplied to an anode in 
addition to the increment in the oxygen gas to the cathode. By such 
configuration, electromotive force can be continuously acquired from the ability 
of lock out of the pore to be prevented also about the electrode substrate by the 
side of an anode much more efficiently. In addition, control of the increment in 
dynamic pressure may not be performed about a cathode side, but you may 
constitute so that only the dynamic pressure of the hydrogen gas supplied to an 
anode may be increased. 

[0109] Furthermore, you may make it take the next configuration in each 
example mentioned above. Drawing 23 is the partial perspective view of the 
separator 140 which constitutes the oxygen gas passage 142 with a cathode 
front face, and drawing 24 is an A-A line sectional view in drawing 23 . As shown 
in both drawings, the Teflon layer 4000 is formed in the inside of slot 142a of the 
rectangle which constitutes the oxygen gas passage 142. This Teflon layer 4000 



was formed as follows, and it means that a water-repellent finish was given. 
[0110] A resist is beforehand applied to the part which touches a cathode 120 
directly among the front faces of a separator 140. Next, the separator 140 whole 
is made immersed in the dispersion (Daikin Industries Pori Flon D-1) of 
polytetrafluoroethylene (it is the same as polytetrafluoroethylene and PTFE 
(Teflon)), or dispersion is blown. Then, it is made to dry for a while at a room 
temperature, and the solvent component in dispersion (generally water, an 
alcohols solvent, or both partially aromatic solvent) is evaporated. Next, it is 
made to dry from 30 minutes at 100 degrees C among air for 1 hour, and the 
moisture of dispersion is volatilized completely. Furthermore, it heats at 250-300 
degrees C among nitrogen-gas-atmosphere mind or argon atmosphere for 2 to 3 
hours, and polytetrafluoroethylene is calcinated. Thus, the layer of Teflon is 
formed in the front face of a separator 140. 
[0111] Next, chemicals (resist remover) remove the resist beforehand applied at 
the previous process. The resist remover used here changes with classes of 
resist, and if both do not affect the formation process of a hydrophobic layer 
using the PTFE dispersion described previously, a user should just choose both 
a resist and a resist remover as arbitration from the ease of carrying out of the 
processing of used waste fluid by chemical cost or the ease of carrying out of 
handling etc - 



[0112] Due to such a configuration, since the inside of slot 142a is given a 
water-repellent finish by the Teflon layer 4000, redundant water cannot collect 
on slot 142a easily. For this reason, the redundant water on the front face of a 
cathode mentioned above blows away, it will become easy from **, and 
electromotive force can be acquired continuously much more efficiently. 
[0113] In addition, in said example, the Teflon layer 4000 may be formed as 
follows. Although the resist is beforehand applied to the part which touches a 
cathode 120 directly among the front faces of a separator 140 and dispersion 
was made immersed in said example, change to this, and the whole front face of 
a separator 140 is made immersed in dispersion as it is, or you may make it blow 
dispersion. Then, the same processing as said example is performed, and the 
layer of Teflon is formed in the whole front face of a separator 140. Then, the 
part which touches a cathode 120 directly among the front faces of a separator 
140 is ground or cut mechanically, and the Teflon layer of the part is removed. In 
this way, you may constitute so that the Teflon layer 4000 may be formed. 
[0114] Moreover, although the Teflon layer 4000 was formed in the oxygen gas 
passage 142 formed in a separator 140 in said example, it is good also as a 
configuration which prepares the same Teflon layer as the hydrogen gas 
passageway 152 which changes to this and is formed in a separator 150. By 
such configuration, the redundant water on the front face of an anode can blow, 



and ****** can be made easier. Moreover, it can be good also as a configuration 
which prepares the both sides of the oxygen gas passage 142 and the hydrogen 
gas passageway 152 a Teflon layer, the redundant water on a cathode front face 
and the front face of an anode can blow, ****** can be made easy, and 
electromotive force can be acquired continuously much more efficiently. 
[0115] In each example mentioned above, although the ingredient gas supplied 
to a cathode 120 was made into oxygen, it is changed to this and is good also as 
air. Since the need capacity when passing the amount of the same currents 
becomes large compared with the time of considering as oxygen when it 
considers as air, also in possibility that superfluous water will arrive at an 
electrode surface, the direction of air becomes large. Therefore, the 
effectiveness of this invention will be demonstrated more for the direction at the 
time of making ingredient gas into air. 

[0116] Although the example of this invention was explained above, as for this 
invention, it is needless to say that it can carry out in the mode which becomes 
various within limits which are not limited to such an example at all and do not 
deviate from the summary of this invention. 
[0117] 

[Effect of the Invention] Since the dynamic pressure of the distributed gas 
supplied to an electrode will be temporarily increased if the condition too much 



that the electrode of a fuel cell is damp is detected in the driving gear of the 1st 
fuel cell of this invention as explained above, the redundant water generated 
near the electrode by operation of a fuel cell is quickly blown away by said 
dynamic pressure which increased, and is discharged by the exterior of a fuel 
cell. For this reason, it can prevent blockading the pore of an electrode substrate 
with that redundant water with sufficient responsibility, therefore the 
effectiveness that electromotive force can be efficiently acquired from a fuel cell 
continuously is done so. Moreover, in the driving gear of this fuel cell, since 
redundant water is blown away with the dynamic pressure of distributed gas, the 
effectiveness to prevent also does so that it is not necessary to use a 
heat-resistant low ingredient like the conventional example, for this reason 
system-wide endurance deteriorates. 

[0118] Furthermore, in the driving gear of this fuel cell, the secondary 
effectiveness that it is the fuel cell of low cost more in a smaller fuel cell, and a 
further more lightweight fuel cell can realize predetermined electrical energy is 
done so from the ability of electromotive force to be efficiently acquired from a 
fuel cell, as mentioned above. Moreover, since the electromotive force stabilized 
continuously can be acquired from a fuel cell as mentioned above, the 
secondary effectiveness that the current supply only in the fuel cell becomes 
easy also does so, without using together with other power sources, such as a 



general source power supply. 

[0119] If the condition too much that an electrode is damp in the driving gear of 
the 2nd fuel cell of this invention on the other hand in either of the cell units 
which are the aggregate of a cell is detected, since the dynamic pressure of the 
distributed gas supplied to the electrode of the cell unit concerned will be 
increased temporarily, also when it has two or more cell units, the redundant 
water generated near the electrode which changed into the condition too much 
of getting wet is quickly blown away by the dynamic pressure of the distributed 
gas which increased. For this reason, it can prevent blockading the pore of an 
electrode substrate with that redundant water with sufficient responsibility, and 
electromotive force can be efficiently acquired continuously also to any of two or 
more cell units. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the plot plan of the fuel cell system 1 which applied the 1st 
example of the driving gear of the fuel cell of this invention. 
[Drawing 2] It is structural drawing of the polymer electrolyte fuel cell 10 which 



consists of cells. 

[Drawing 3] It is the decomposition perspective view of the polymer electrolyte 
fuel cell 10. 

[Drawing 4] It is structural drawing having shown the actual outline structure of a 
polymer electrolyte fuel cell 10. 

[Drawing 5] It is the flow chart which shows the amount supply control 
processing of oxygen gas performed by CPU62 of an electronic control unit 60. 
[Drawing 6] It is the timing chart which shows actuation by the amount supply 
control processing of oxygen gas. 

[Drawing 7] It is the plot plan showing the modification of the 1st example. 
[Drawing 8] It is the plot plan of the fuel cell system 400 which applied the 2nd 
example of the driving gear of the fuel cell of this invention. 
[Drawing 9] It is the flow chart which shows the amount supply control 
processing of oxygen gas performed by CPU62 of the electronic control unit 60 
in the 2nd example. 

[Drawing 10] It is the plot plan of the fuel cell system 600 which applied the 3rd 
example of the driving gear of the fuel cell of this invention. 
[Drawing 11] It is the flow chart which shows the amount supply control 
processing of oxygen gas performed by CPU62 of the electronic control unit 60 
in the 3rd example. 



[Drawing 12] It is the timing chart which shows actuation by the amount supply 
control processing of oxygen gas. 

[Drawing 13] It is the plot plan showing the modification of the 3rd example. 
[Drawing 14] It is the plot plan of the fuel cell system 800 which applied the 4th 
example of the driving gear of the fuel cell of this invention. 
[Drawing 15] It is the plot plan of the fuel cell system 900 which applied the 5th 
example of the driving gear of the fuel cell of this invention. 
[Drawing 16] It is the flow chart which shows the amount supply control 
processing of oxygen gas performed by CPU962 of the electronic control unit 
960 in the 5th example. 

[Drawing 17] It is the plot plan of the fuel cell system 1900 which applied the 6th 
example of the driving gear of the fuel cell of this invention. 
[Drawing 18] It is the flow chart which shows the amount supply control 
processing of oxygen gas performed by CPU962 of the electronic control unit 
960 in the 6th example. 

[Drawing 19] It is the plot plan of the fuel cell system 2900 which applied the 7th 
example of the driving gear of the fuel cell of this invention. 
[Drawing 20] It is the flow chart which shows the amount supply control 
processing of oxygen gas performed by CPU962 of the electronic control unit 
960 in the 7th example. 



[Drawing 21] It is the flow chart which shows the amount supply control 
processing of oxygen gas in the modification of the 7th example. 
[Drawing 22] It is the timing chart which shows change of the total output voltage 



ET in this modification. 

[Drawing 23] It is the partial perspective view of the oxygen gas passage 142 

adjacent to a cathode front face. 

[Drawing 24] It is an A-A line sectional view in drawing 23 . 

[Description of Notations] 

1 - Fuel cell system 

10 - Polymer electrolyte fuel cell 

20 - Oxygen gas charging line 

22 - 1st gas pressure regulating valve 

24 - MFC 

26 - Humidifier 

28 -- Check valve 

30 Bypass piping 

32 2nd gas pressure regulating valve 

34 - Motor-operated valve 

36 -- 2nd gas pressure regulating valve 

38 -- Check valve 



40 Gas discharge piping 

42 -- Gas pressure regulating valve 

50 -- Control system 

52 -- Voltmeter 

54 - Impedance meter 

60 -- Electronic control unit 

62 - GPU 

64 -- ROM 

66 - RAM 

68 -- Input-process circuit 

69 ~ Output-processing circuit 
110 -- Electrolyte membrane 
120 -- Cathode 
130 - Anode 
140 — Separator 
142 - Oxygen gas passage 
142a - Slot 
150 - Separator 
152 -- Hydrogen gas passageway 
160,170 -- Collecting electrode plate 



200 
210 

220 t 230 - Cooling 

240,250 -- Electric 

260,270 

280 

380 

400 - Fuel 

430 - Gas 

432 — Blower 

434 
450 

600 - Fuel 

640 -- Gas 

642 ~ Electromotive back 
654 

800 — Fuel 

900 — Fuel 

910 

920 -- Oxygen 



Cell 
Separator 
water passage 
insulating plate 
End plate 

Bolt 
MFC 

cell system 
circulation piping 
fan for circulation 

Check valve 
Control system 
cell system 
discharge piping 
pressure regulating valve 
Impedance meter 
cell system 
cell system 
Cell unit 
gas charging line 



922 ~ 1st gas pressure regulating valve 

924 - The 1st MFC 

926 — Humidifier 

928 -- Check valve 

930 - Bypass piping 

932 - 2nd gas pressure regulating valve 

934 - MFC 

936 - Passage switcher 

938 - Check valve 

940 - Gas discharge piping 

942 - Gas pressure regulating valve 

944 - Check valve 

950 - Control system 

952 - Voltmeter 

954 - Impedance meter 

960 - Electronic control unit 

962 - CPU 

964 - ROM 

966 -- RAM 

1636 - Passage switcher 



1900 - Fuel cell system 

1930 -- Gas circulation piping 

1934 - Blower fan for circulation 

1936 - Passage switcher 

2900 -- Fuel cell system 

2910 - Electromotive back pressure regulating valve 

2952 - Voltmeter 

2954 - Impedance meter 

4000 — Teflon layer 

E - Output voltage 

ET ~ Total output voltage 

Z - Impedance 



ZT - Total impedance 
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[0 0 1 3] MfB^l©«S*ffi©IK»SWcfe^T, 

BuffiftffiiiiD^att, tufB{«l&^xcDS&j±(Dtiin©^ 
^ fijfBrin-r^cMS^fi^TcmM^-^'y h* / >*< 

[0 0 14] tgfB»i±^ijn¥S(±, fffi3ffi^#x©Iij± 
©iiiP&ffft ^ ttffi^-y h .jteiHRiefcfcS k MtK 
*?fia- y h «t ^fl Wft fe o TtufBfftl&^XCD 

[ooi 5] ?p.tc, iGiBiiffiti^aa, mmm-ft 

^ MfBMSMnmi^ffl^st J; d ^-f tifrvmffizL 
h(ctuiBMS©ffin-r^©mi^ffl*nrcii 

Siiia-'y h fcMiSL/£tufB^XffilSS¥©^flS 

ia^x©»ji%-^Wfctii)p*^§ h«(c, 

o(c»jSL7cfulB^Xi£iSS^%|ISS-r§ C kfc <fc t) 

[0016] fjfBSti sfea^2-©«m?fi<?)i8i&s« 

[0 0 17] Sfe, tufBmiSfctt^2©ffiMi©Sg 
SjSBlcfe^T. MRMttB, IMBllSMcgL 

[0 0 1 8] 
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2 3 5 3 2 4 



txtcmmt, msmimLitwiEte & t> < 9o*mi£ 
%o for, nMmttvmiLftztD&mykiz&vmmit 
[oo i9] mMm2im<Dmmnmomm^m^^n 

[0 0 2 0] is^-3ie«©'«m«fi©JKft^Sfc*n 

ttSo 

[0021] ft*«4fa*©«m«?aoiKi&»wc<fcn 
uu^wtwM-zn* tin*. ^mmLTc^7,m^m 

[0 0 2 2] If5t<IK5fH«CDKP«?i(DlKI!lS»tcfcn 

ip*n« 0 c©^, vmmmz-xh^m 
jiwru *@gtf©fB?L^©&sij*fc <t ^ BHS^ns 

■Cfc*jaSFttJ:<l»<'o 

[0 0 2 3] Iff*«6fBig£D««*fi<7)IK*Jg«fc < j;n 

tfv #^#x©iffi©t|ftn©*fi^> Mnt€©«i£ 
-rty„ 

[0 0 2 4] ff5)<]S7fa«©®Mfi©IK&S«tcfcn 
[0 0 2 5] If 5t<a 1 0 !2*©«««*©ffi»lS«t Jfc 

n«\ Lfc«gi5©ftffi»J<£aa2 nr ^ 



[0 0 2 6] 

BfeSfiffl] «±IKH^Lfc*^©*^ • fM%-«BJ^ 
frfcfSfc&te, «T*^W©^^SI)56Mfc^v^Tifi 

[0027] 01 It, &fflR<DimWti<Dlffi&W<Dm 
1 *»«fflLfcffimffi^XrA 1 ©f3HBn*fc 

«s«^^asm?a iot, ®wwd?mmmnmi o 

T.mmm 2ot, ^(owm^mws 2 0 *aja 
xtZ'UAzm'gsot, m^w^=?mmmnmi 0 

4 0 k, fufS; V^XIS© 3 0 ©M**#Jfflr$" 

5 0 k&li^&o 

[0 0 2 8] @frS^?SffiWfi l 0©«J*fcOlrvr 
«?fil OWttffi ;0fe;l/tf— ' Q©fe©) ;&v&«j$«ttT 

i%zn%m#-Wttmmmnmi o©#t« am 

.*©Stt«#MI»BfCfi 1 O©^^S07?fe«o t 

flPKBil 1.0 fc, ei©«pp]RKl l Ofcffifltlfr &RA/c 
•9- y F ^ y £ 1 5 J£*««S i: L T © * V - F 

1 2 OfeiO'ry-F l 3 Ofcv 

fcffiUfr Bft^oo* V- F 1 2 0**^7- F 1 3 

0 k ?°ttmi$7> fe <fc tfi|6R ©MSS S -te ^ U 

-^ 1 4 0, 1 5 0 J:, t^U-^ 1 4 0, 1 5 0©^ 

fjtiBB^n^y- f 1 2 ofc^^Ty- f 1 3 o©m 
mmttezmmmi 6 0, 1 7 ofctiD.^fc^tttv. 

[002 9] 1 1 0 a, ia^p«*k-' M*tf 7 
v t «fc d ntc-f * y^mm^h *> , mm 
^m^m^n^nmm^to »y- f 1 2 0 * 
7/-f 1 3 0*4, mmmm^^^^m^Ltc^- 

a, am 1 1 t © a^s fcti t fa©^s^ s & « 
&&mmm btc^- $ yw&? n ^ ©it fi k a d & s 
nfv.^Sb -tr^w^ 1 4 0, 1 5 oa, -5^k©*- 

#X/P-Ffc<fc9J&££ftTV^ 0 *V-F1 2 0flJ 
©•fe^^W-^ 1 4 0 a, #V-F1 2 0©gakT«fi 

^T?fe5Sft^&^x©ssiis*at k«fc*v- f 1 
fc*v-b*fli^fx«£Kfcffla-rs) 1 4 2£«T5 0 

Sfe, 77— F 1 3 0{|J©-tr^U-£ 15 Ott, 77- 
F 1 3 0©gffikT«^XT*fe§*H^k7l<^i; 
©?I#^X©MSS^S:f 7K^^XMSS 1 5 2«rffM-T 
5o *til 6 0(i, (Cu) K.&Q'mf&ZtlX^ 

[o 0 3 o] £A±mwLrc<Dbm{mft?mmnnn 1 
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Ttsft^mmmmmi oic-D^xmmtZo 04 a, m# 
t*&%o 04^ 02, m3tmvMj&v%mic 

[0 0 3 1 ] H4 fc^f * 5 fc, @f*^?^'lMfi 
10 a, 0 2, 03 T^Lfc«PRIil 10, #V-F 
1 2 0$5i[f7y-F 1 3 0^f.ft§«i2 0 0£-fe 
^^-^2 1 O'T^^^ffiWLftk©^^ £© 
t^l/-^2 10a, H2, H3^L/c^tt?fi©HtrA 
4 0, 1 5 0£|ldU*mfr&&9 > -JjWtbm 

m& 2 0 0 ©* v- f 1 2 0 ommt x-wmpxm^ 1 

4 2 ^ffM U f(Krftl©¥1trft 2 0 0 ©7/ - Ffii 1 1 3 

o<Dmmtxvkmtfxwt3&i 5 2#«fs 0 0 
^ *fefeiJfc{4«-r§¥«? i fi2 0 0 Rcwfljte'fci, $ 

KWfXiffift 1 4 2f£a#»f &-fe7^-£ 1 4 OtfE 
Kh' ( «fefetJfcfu«-r§¥*ffl2 O OL©MlJt 

a, frmuzmm 5 2m}*&i$,*?%-£Ais-ft 1 5 

[0 0 3 2)3^ 1 0 a, C 

ft&«fe>*W * 1 4 0,15 OO^WcKB^nSJI^P 
Tk^SS 2 2 0, 2 3 0i v ^PTk^Sg 2 2 0, 2.3 0© 
SBfc^fcEBSftSSWKl 6 0, 1 7 0 i, Zlfi 
&^f*%W»\&^«2 4 0, 2 5 0£/rLTRfrx 
y F?V- r- 2 6 0 , 2 7 0 ££ff S £ fcxy F7 
1/-F 26 0, 2 7 O%^^6»»0JS*#»N , .W-JR 
;Vr- 2 8 0 i:*ii^€.o 

[oo33]0ifcB, mm%xm&&§ 2 0 , >Vf 

ir§o ms^xwi&Eg 2 o a, 

l o ©Ksg#xiffiK 1 4 2.fcS^^x%ffii&'rswiS"T? 

»•»> s Si^«» & @f*S»?§MiM 1 0 © 

fgEW 2 0 ©)£ffJ(C a, 2f Xfl#&»fllfr 5> JlRfctl 1 .£> J? 
X|1E#2 2, MFC (Mass Flow Controller ) 2 . 
4, inSS&2 6fcJ:tfi£lfc«>#2 8tfRW-&ttTVS 0 ,' 
[0 0 3 4] #XWflE#2 2 .tt, #V777AS©*>© 

p»f 3£ ttfXZZo MF C 2 41i v #X©R»M 

finals 2 6 a, hh^x-k^ew 2 o sifins # 

X^Sil" Sk©"??£3o <1©MI#§2 6i;LTa, — 
IS Wft7 - * <i 7°© fe<D^SM^n t 5 , #*flt 

a fe * y * ft fciwe* x % xn&A^x fc*3!iac*s& 
iirr-JBIBiiftoTvSo <i7L7ciiBggg2 6i?a, -pa 

mm*ii&-$&% c taut- < v iasi^*jiim«?fi 1 
[oo35] c o htcmmfs^mmm 2 0 ©toc <t 



|)Sffi^2 ,2fecfetfM F C 2 4fc£»3FJT5£©i?ffifcIfflfi£ 
nTBW*»^!iW«t 1 0 Q^tfXjflB 1 4 2 K 

[0 0 3 6] 7W7^IBW3 0a, aig#x«(&Sfr?> 

s&ftT*fcitet{#x (amp 7s) ztmmjfximmm 

2 0£7W7^XLT@^ff#?SMt?fil OfcSSfc 
(DX\ m 1 ©#XHJEE# 2 2 ©±iffiffifr&$iti6# 2 8 
©TiMfc£3ffE&T?&5o .C<D>Wrt%ffl§3 0©j£ 

tF k: a, ±mwu> Bimicm 2 © #xpbe# 3 2 , m&# 

3 4, SfS 2 © #XISffi# 3 6 *3 £ tB£±«># 3 8 JRW- 
B'tlTlog, W&#3 4a, SW3S5 0fr'6#*&ft;fe 

C^Lrc7W/Wi3 < g3 0©Mc<fc!3, 
Xffil3E<S2 0*->V/<Xl-SM*tfW»?R5 Ofc £ D 

[0 0 3 7] jSfXSPfflEW 4 0 a, @ft|»?Slffl 

mi o©iEfg#\x«i 4 2*^sfta*nsi^^fx%- 
^astsswK-efes, **5, #xsmiEW4 o'©&* 

t(±, ^XIIS1±#4 2*MiA6tlT*J»), c©^X»3£E 
*f 4 2 1 J; D *tX»mfgK 4 0 ©ffi^J^i&^fefc^t 

[0038] mmk5 oic-D^xMcmm-f Zo wans 
5 o a, @»s53-?s«f4«?fi i o nvmit® m § 

y^^LT, @#ffi#?S«Mfii 0©tfMffiE;& 

^ttj-rsttj±it5 2 mw&i&mmwfa 1 o©^ 

*J£I+5 2*3cfcr>V>'tf-^yXlt5 4K 

[00 3 9] wj±it5 2a, mn<Dmm.m\x&%o 
jy\L~$yms 4 a, SfriS^«««M 1 o© 

P^®KIfT-$.S 0 c©-f yt°-^>xit5 4 fcfe 
B-*59(t'©WSiiaRtt«tft*IifaR, l 0 

[kHz] tfctW. 

[0 0 4 0].« : ?»J»3.-v h 6 oa, T^^nayif 
a - * % cM> i: L fefia0S§ t L T*^* n> f¥ L < 
a, ^i6^£^n7cM»7°P^^Afc^oTPifS©M* 
^^Htf t § CPU62 S CPU62 

«>ffiffl5 nfc R 0 M 6 4 , RIC<CPU62 X&Wtm 

wmmi-t % © t ^ss#if-^ ^-B#wtf^« 

t.?n«RAM6 6., *Etf 5 2 ^itf-YVK— 

If 5 4j&>5©ffl##^»A>W«Aftftffl@»6 8, C 

P U 6 2 ^©MWS*tjSCT«il#3 4 t/W^XM 

[0 0 4 1] t 5 L/£«fi)c©*?$iJffla^ -y b 6 0 © C 
P U 6 2fc«toTs «ffilf 5 2feAt>VyH'-^>'7.If 
5 4 5b^©ffl^fH^?)®ft^?SM«fil 00* 

y-F 1 2 o©Mnttii^W)£^n; t<D-f$&$mtj& 
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CO 0 4 2] Me, m^MWZL-v h 6 0©C P U 6 2 

5 fcS-3VTi^jrr§ 0 c p u 6 2 a, fm&Mt&zin 
z.t, %t\ mutt 5 

tf-^yxst 5 4 tttti^n^ yt?-#vx z'fc** 
n^ftWsw&tr (x-r^ys 300, s 3 1 0) . 

7\ *ft & tfrfr »£E E *3 1 > X Z '5 @f* 

BiB?SM8S«?fi 1 o©#y- f 1 2 0 ©sffi©?i§ni- 

^Kt5»Wfftr (Xf7/S 3 2 0) „ IL 
< ttlXjWE E & fiftH 1 cDFJTSffiJIfi E 

1 it)/^^)!i^<l)I l ©WS'J^ ^ytf-^VX Z 

^feSfe&n^ms-i'vtr-^yxfflz 1 
ztirctis, tsv~ f 1 2 ofcWi-rtfTf&s 

Xf'y^S 3 3 0fcji£? o 

[0 0 4 3] XT7^S 3 3 0T*B, «»^3 4^3 
^>«atfjBffcfe!-j-§OT^ffi0 0 .(Mfcfcf^ 00 = 0 

r ] )' <fe t) *) , C ©KS, H»J# 3 4 © 

'MSe'fcte c-Kitiisnscfcicas, — xr'^ 
s 3 2 or^y— f 12 o#whi:^a^fcffi£Sft 

t^-M^mmzntctzictes xf^s 3 0 0 

\cm&, X-r^Vs 3 0 0J.XH©«&»D jgL*tTt 

■So 

[0 0 4 4] Xf-V^S 3 3 0T?«ifr#3 4 ©MS 9.© 

itttf&sns^ *©*& *y— hi 20©sffl©i§ 
n-r^fip^sn^^sb^wsi" ssassff & 5 (x 

7 7^ 3 4 0), f¥L<i±, HJIIf 5 2Ttffl?te 
tUXJMffi E tf^tbfetb h tltcm 2 (DmS«J±fi E 2 ({I 
U E 2 > E 1 ) £D*t <t^ ftO^ y Y.—$y7s 

its 4 ttai^nfc^y tr-^vx z^Mn-rr^^ 
iE#afE^o^yif-^yxfflz oic«»L/£ttfc, 
# v- fi 20 ©Sffi©Mnt-#^M82nfc£ W£ir 
§c xry 7°s 3 4 ot\ Mn-r^aifM^nTw^^ 

£TO£Stl5i:, JfflaXf'^S 3 4 O&H^jgLT 

*fju wn-rfrjWWHsnsoftfrpi- #y- 
F i 2 o<D«DMn^*«2nfc ^ijs^ns 

Xf'y^S 3 5 Ofcitfro Xff/S 3 5 Ofa, 
/V^X«^M#££i&SMSe&3g»!i8^iie 0 fc 
tK£LT, «tt&3 0 i&tDWfimtflOit**!-. 

Wtft-&*)o ^(OVk, TENDJ fcffiW-tCOMS%» 

[0 0 4 5] C 5 LT«Jt*nfc:^II^XlWWM 
fflfc«k?K WJEff 5 2 7?ftffl*tt«lftfjttffE, -Yyt? 

-^yxtf 5 4 t-ittisns^v^-^yxzfciifi ' 
**x«(&Ba* 2 o *wnsi^^rx©«j« v a^mo 



[0 0 4 6] ^S, BM^SWIIl 014-iEWK 

M t o) o c<Dm<D^y\f~-^y^az OT'fet), Kit 

tfXtt^IBS 2 0 %&f£*i« I?fg#X©?^* V fi. V 0 -pfc 

WftttM 1 0CD*y- H I 2 OcDSffl^Mft-f 
fc & .« t ; @ffift^lMfi^«?fi 1 0 (DWinS. E tt& 
^flcfiTU.Sft, ^yt'-^xz&l&wrpf 
£ 0 ^LT, ffl7JltJ±E«£illI±E l^rTHD, 

jw-#yxzim i ©FjTS^yt: 0 -^vx{lz 
1 <fc D THIS i: Mt 1) , Xfy/S 3 2 0T?#S 
WjEStl, Xf '^S 3 3 0t)i^ «»#3 '4 ©MS 
9 ATOMS e c fcittSftSo- *©«S* ? 8?*#X« 

#&ia<§2 o©i§n#x©?ftiv«, msiftw-tt/jn^n 

TVOAv^v 1 i^So 

[0 0 4 7] SflS:tfX©&fEltfV 1 fcftta«n« @ 

M^SiWi o©*y-F i 2 0©gffi7?wg 

UftfLfyl (»J<) WliVKQtMX 
©»J±t cfc 5 i^^fRff^nT^X^tBiaW 4 0 5IoT 

^»ic#tfj*n«.' si ©fej6, *y- FSffi<?)«^7j< 
Sm:«feDI5l5a«n«©%BS^c fcflVesr, ^-©yKriSicj; 
D BMfc^SJSfcW-^-e^^A^fc* y- FSP»fe«M 

,'3R«?fil 0©tfclX3ttjEE Jix" E lA^±ff%^46§o S 
ft v tua Lft <fc 9 y- H I 2 0 ©gffifc{>f» L-ft7i< 
JiSa^Rj5fX©lliffifc A 5 «*JRtf«ti* 21 i:A^s A 

y-Fi 2o\mnt%<Dtm%m^ *©*§*, 

t°-^yx z a, z i A^±#^^J6§o 

[0 0 4 8] *©%, ffi7J«l±E$3c3;t>Vyt <, -^yX 
Z A^±# bftk^v E 2 , E 0 ifeWPtLfcH* t (^M 

t 2) , Sft^^SiKSilM l o©*y-F 120© 
^fflttpnWjS^SiE^fcRofetWBTbT, Xf 77° 
S 3 5 0 fc *' !K 3 4 ©MS 9 kwmiStSM 9 0 

t^?n*o c©,^, '»*^«i&iew-2.o««wis. 

c..©ie8ltM7H,' £^ttH7-©ffltl«JEE 0 J; DtufBE 
2 aoTVStf, cnti, K^^'Xffil&iBl : 2 
0 fciPS-T/ V^Xffi^ 3 0*^ fe^^X^@f*i«^ 
Ot^it&^nTV^fcfe-pSt), E 2© 

w^xibw 3 0 T^t^xat <fc -3 T^ft-r 

[004 9] fitifB* tfe * 5 fc> c ©^ l *M?iJ©« 
S®fli/XrA 1 ^y-F 1 2 0Ogffl(cf^»Lft 

ii*?nftK^x©M*-efe-pTH^<^^ 

^f-TdiA^^So C©fti6, *y-Fl -20©Sffi 
o T, HffiflfiH 1 §M1M!! 1 0 6SW« «k < »M»(z: 
4'vWfif3 OicMIfg^r^Tt/^^C tA>P>, 7]<i® 
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' »% s h ic js^tt ,3: < 5 c £ » -e * § o l ft # 
Ts ®fts»?sw«fi i o ^ sHiap ± < mmm 

H't>*<> Z<Dfctb\c, SsXT^fotDMtK&tfMt? 

[0 0 5 0] Mf2iSif»Ji?i±, /W/W@BW 
3 oic«^3 4^#x§iJ±#3 6ri»n^c*\ C 

F C 3 8 0» MF C 3 8 0fc<tt)/W^XEW3 

Jt K £ 5 L-feHW&fc <fc t) , ■ » 1 *MM t IrM%0jS& 
Utrsrfcjb^irSo H7.tft, -'HI tmuffiffc® 

[0 0 5 1] ^mmmzm&m^^xmmt 

5,18 tt, *580i§cDfflSlim©«SH©m2 

. &»0t£ isi mm mww^mmmnm i o , i*sR# 

X«,»K 2 0 $5£tf#X^ffiIB1 4 0 fcf !g 1 * 
»jO/W/^XB3 i g3 0t^^T^Xf|SlBW4 3 0% 
R»ftfeO?»5, ft^ COffi5Mfr>Xf-A4 0 0 

«\ mimnmtmmtDm'msomz-T&t), mm 

%A 5 Ofc»tJ6iKfe«?«»rt^-5> h 6 OtckVpX 

mwmwA 3 o<DXznmm*mwt2> 0 ms 
[0052] xmrnsm* 3 on, xmum'g* o 

ti5lt§@MW8t» 1 0 ZtfXME& 42 t 

itA&#2 8 1 0 fc'©5»SaS2 0 

a fcfafroT^#X*flf«S#£WBT?fe5o #XfM 
■SIB3W4 3 OOMlcli, ^©Jft^M.O a»&« 
K fM^®7ry4 3 2£i£±J&#4 3 4£5bW 

/#±-r-*.t»©T?**o $lti6# 4 3 4 g?it#X« 
^BBW 2 0 fllfr 5 tfXffSIBW 4 3 0 fc ffXtfttStr'S 

[0 0 5 3] fc> >6 0CDCPU6 2 

Ts Xr-y7°S 5 0 0~S 5 2 0, S 5 4 0 fcO^T'fci 

m imMm<D^yfs 3 0 o~s 3 2 0, s3 4o^ 
tabse^®? r/4 3 2 *mmt&t%9uM*ft 



. ftdtfcfefc (Xry/S 5 3 OK Xf-y/S 3 5 0 
t»ATflg«fflSSJR7 7>4 3 2*fit±ts*as*fra 

5 ■f&rv'fS 5 5 0) 0 

[0 0 5 4] £ 5. LT«^^nfc^^X*«^(J« 

atina, ttBEit 5 2t s ^tti$nfcffl^iiiiE i-r>' 

b°-^yxlt5 4 T^tlJSn^ yt?-^VXZ*^0 
fWKH^pHWfi l ocQ#V- FSffiOMnt^*^ 

w?n^ *©i«fii^fc ati]SffljMS7 r V43 2 # jus 
^fxflssiaff 4 3 o *imt%wm%*mh\ mumm 

1 OCD^H^X^Kl 4 2%Mn«K^#X0i!fEltfi|l 

lip^n^o ccDtcisb, *y-F l 2 o©gEfcftf*L;fe 

- K 1 2 0#ifi©^g*©#^jS^tt<fc<fT^5 C k 

0{*K^^§yffiS1iM 10^ a** <Iifi 

■So 

[ 0 0 5 5 ] 5 & c (DH 2 HffifcWi, tuM} Lfc <fc 5 

[0 0 5 6] ftfe, tlJI2M2^Wt?a, ««MSJa7 
7 > 4 3 2 *»ifE/#±?-&« C fc j; t) , ^Xff JSIB 

ff430*«R , r*dMI**ft:««TV'** i , ctiicm 

fc±T\ ^0«3Sffi}ia7 7 V 4 3 2 ©[UlEag?: r]^ 
? & c k-t?, ^XfWBW 4 3 0 ©WBS«Jl*^b*^ 

[0 0 5 7] ^t, *^CD®3*fflM^-QV^Tf5H^-r 

50 H10^ *|gH^OW«^CDIgiKlSHO®3*M 
M%jifflLfcKStt}«i/XrA 6 0 OcDlBMg-e&So 

51 ot^-fj;^^, <:©'Mtt?S^XrA6 ooii, 
H 1 *MM ktfciKLT, ^ V^XIBW 3 0 < Ltc± 

mc&mmtZo mio^ mi tmvm&Q 

[0 0 5 8] VSMSMW^GA 2 tt, ftiJ»?S 5 0 0 

waf*tt*tiw»t«i t©^ ^xswbbs6 4 0 fcfe 

W-S^ESSWE-rSo. *fe»£EH«E#6 4 -2©|»fi 
^ti^^tlS ^XPffiSBS 6 4 0 (DXXEtiffltT 
L^ WSS, Bf*«^?SK*Wffi 1 0 OiliR^XifR 
B 1- 4 2 ^n^^^XCD^S^f^c^;^ < S5 0 
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[0 0 59] WPffiltt.3.::. •yh60©CPU62 

1 1 ©7P-^-¥-ht»oTt«K-r§c C©£3*« 

lO^f'^S 300-S320 tmMfcLX, HlftB 
WW 1 O^JV-H 1 2 0Sfi©}»ft*tf* 
(Xf7^S 7 0 0~S 7 2 0) o 

[0 0 6 0] *■©&, ^(Dmnt^mm^n^t, n 
«wj±§3«i#6 4 2*msowaa^»H^t». 

LT#X#fflie<S6 4 0©#XEfrP*IEft5SEH?©ffi 

iPOWP 1 (fit, P<P 0) 

tT&5 (Xf-y/S7 3 0) „ ^T, &V-F12 0 

a 5 (Xry7°S 7 4 0) o !¥L<«, ffl^itEE^ 
tf>5£#> 5 ftfcSI 3 ©fi)TS«J±fiI E 3 m U E 0 > E 3 
> E 1 ) J;Wt<a^ ^O-TVlf-^Xtf 5 4"? 
lUlilSnft^ V^-^>X Z frMft^T'&t/^ESSBS 

B#©-f > ^-^vxfi z o izmmhtc t%iz, % v— f 
1 2 o©sffi©-iin-r^a»ffi?n/ctw£t-?)o xr 

•y7S 7 4 0T?s ^©MftTT^W^ftfc^Wig^n 
£©£:f#oT, Xf7^S 7 3 0 -?-«®Sif J±lSS£f 6 
4 2 l-T #XE7J P £IE^»5B#©I£7J 

P 0 t«§£#£®a;&lT&? Uf7^S 7 5 0) o 

[0 0 6 1] t 5 LT«^^nfc:^||^XM«^W^ 

at <fc d , B77'itiij-: e, ^ ■ v z £ ± rfitfx*- ■ 

ffiffig 4 0 ©#XE*j P B?IH©igjfi H© J: 5-t 
[0 0 6 2] @f*S»?^flW*?a 1 oaiE^tt 

Wlto) o cioBfc-rvtr-^vxzaz ot* 

§0 #*J#HJE£6 4 0©iH5#X©EfcPfci\ »»S . 
#BEWM8# 6 4 2.*WH8f « CifciD.POfcftpTV 
C ©ttJBfr & , @#:^?SK^«m 1 0 ©# V — 

fi 2 o©^*wn-rff<btRiih:asi:> 

SBffl 1 0 ©ffl#«ffiEii®-*£ffi"FU *fc, 
>b°-^>7,Ztt^fcffiTfSo ^LTs flUftWEE 
jb^gttflEE l^THD, fro, -fyif-^VXZfrfg 

i ©ms-r >t°-^yx«z i £T0§ t 1 1 
i) , xf--y7°s 7 3 o ■vmm^s.mm^ 6 4 2%w 

[0 0 6 3] #X^ffilBW6 4 0©#XEfrPtf P 1 £ 

i: , ffl7j*J± e iixxmtj p tffi#f s twa 

Hft^?S**W?fi 1 0 ©ft Kfr 5 ffiZJttjl E tt-fi 
W?lBli 1 0©AP«lfc©?ffi* t -HPfcfcS'<- 



& i *BfiW£ £ t> ^©w^Wffi e ©is 

(B#Bt l 2) c &33, -f^^yxzii, «t l 

[0 0 6 4] '*■©&, ttl7J«ffiEfe<fct>V>tf-^VX 
Zfr±ff L^tt, til7J«ffi E fr E 3 £±0 <9 , fro^ V 
Z frIEif jSfsBf©^ ytf-^vxffi Z 0 \m 
t%£ Mt 13), 1 0©* 

V- F l 2 0 ©««ftttHfr &IE«t go ft i: WBf 

lt, xf 7/s 7 5 o-?nm^i±mm#6 4 2*w 

»f« £ £ fc £ 5 ffi^J P £iElfjfflW©J±^ P 0 
[0 0 6 5] ■ C 5 LT«^^ftfc^^7,afftl&MWia 

at<fcftif, «jEit5 2^ai?ft^tii7 L i«ii Ei:-r>' 

e-^>Xlt 5 4 -T-^ffl^ftfc-ry tf-^^Ts Z fr 5 HI 
302ft, ?-©^l^fc{i*fXPmeW6 4 0flJ©^Xffi 

#i$fr?wmw& i o ommxmR 1 4 2 ^^ns 

2 0©g®fcf^t*Lrc7j<flS*, ^©@tjg#7,©§rSa^fc 

pT3({^<i»SfR'{fr2:i:*^*§o S^^T, ^ife<fc 
tfH 2 «M i fc , H#*5^?S9m«fi 1 0 fr h 

- %<t*M±t z #-4- s c 

[0 0 6 6] *6tc'©»3HfltWT*a:, #X$ttlEW 
6 4 0 fcHttS^J±iiS# 6 4 2*»W-S^^"P, SEH 
^fXjjffliS 1 4 2 &iffift3^#X©iffi3I%tJ»f 3 C t 
frT-??.(ii;frp>, *jSfrffi*ic-rty^^-3/c^fe^ 

[0067] afc, tufansM^jT-a, «K^j±ii 

S#6 4 '2*^SFttHB«4.0te»^TWcfr, CtlfC 

si^.t, 01 3K^t£?ic, wmtfxmmmw2oic 

*ttS*JI^«#6 4 2.*K»S*5 fc«DSLTte <fc 

>\ ap^, 0 1 3 tmf <t 5 1> mimmmtrnmi^ 

XSffflE* 4 0 t^XPE^ 4 2 LT, 
^©±7?, ^^ffiiaiaW 2 0tfc^SiPSffi2 6 i: 

2 8 i:OHfc«l6SffffiiaS#6 4 2 ^^tj" 
£0 C5L/c»-cfc*3, «*^X«^ffig2 0©^7, 

j±^j^*»sfij±iis#6 4 2-£«kt>aBsrr scfc-e, 
1 o©^^x^ts§ 1 4 2 ©^s 

[0 0 6 8] ^fc, *^©»4*JSMtOV>TfiWr 

5.' Hi 4tt, *l5^imi©Iiil©S4« 
M«3lffl Lfc»Wffii>Xr A 8 0 0 ©|BBST'SS 0 
01 4fc^t<fc5t, Z©»m>Xfi8 0 0«, 
0 1 -mhtcm 1 *WJ©«fiSc 1 0 1 0 L/cH 3 * 
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tmum^m^^mmnnmi o, wm#x®fa 

IBW2 0, ^^XE*3 0fcfli*.Skkfctes ^3* 

mmtmummoywn^Bfmm 4 2 
SFfflsa«6 4 o*fltA^fe.o' , efe«o a*, hi 4*, 

[0069] c 5 ltm? ntcm 4 ssfiMt <fc na\ 

Bmisnsk, ni&#3 4%w«-r^vr/^B»3-ofc. 

4 2fc-<fcD, #X#tfM6 4 0 ffl©#X/±^P £{gT 

/WI3W3 0*ffiUT^^X*HWe*ti* t k&fc, 
#XPfflEW6 4 0§J©#XJEttP©lST£gaTH# 

r, piio^iwis n-c, SjglllkLT, Hftift^? 

§y«mffi i o ®w&k#xtti& 1 4 z^ns&fgtfx 
©i^iai>ii t iiiip 2 n § o 
C0 0 7 O] c 9 Lite tfrz, mvfMftT-mmmnm 

1 0©#V- F 1 2 0©«ctt*fLfc7j«<fc p— M. 
lifciitfWtiii^fSo £©/££>, j&y— HI 

2 0 fti£0£$*©$Rfc;&<fc 9 -MjS@tt.fc < ff ft 

£ @ftft^?S»4«fi 1 0 5 =fc D 3»<fc < 

[0 0 7 1] *5KH©S5sfe6fiMto^TBiWr 
§0 III 1 5 B, *^^Oflm«?fi©IHfijS«OS 5*ffl 
FiJ^ii^L/cilSW^^XrA O 0 0OE«!2l7feSo 

n 1 nmmtiti&L t, *»«M*«i!^#tt***H 

[0 0 7 2] IP'S, 0 1 5 5 t, C ©KSWrt 

^fA9 0 0S, Il*^In (nfiffifccDIEap £ 
T'©nf@©WfcL-7 h 9 1 0- 1 , 9 10-2, 9 1 
0-3, -, 9 10-nfc, §t?fia^K9 10-l 

~9 1 o-nicmmtfx*i£z>&MJSxmimm9 2 o 
k, *©^#x#teiflf 9 2 o*/v/wr*>v<* 

XE£.9 3 0 k, #«?fia.-y h 9 1 0- 1—9 1 0- 
n !^6*ffl«nfc^Rj5f^*^fiPt^S #Xj#ffiEW 9 
4 0 k, MIB/W^XEW9 3 0©M*$5J;t;^©@Blg 

9bmmtz>mn%Q 5 0 t^«^So 

[0 0 7 3] 2 0 (i, fgRtfX&ite 

M^f.|IRfc^l<D^Xpffi#9 2 2, S1CMFC9Z 
'4fe«fct;iPS«9 2 6^fi^.TteD, ^©TifftfllT^ 
1 ^^b^n©tia.Z7 h 9 1 0-1—9 1 0-nfc 

xyh9 1 0- 1—9 1 O-nStC^feiOl^li:; 

a, wmJ3*Q^niofa<\v>wmtfK<Dm d ^.-.ts 

JMlhS>#9 2 8- 1 , 9 2 8-2, 9 2 8-3, 9 



2 ' 8-ntf*ft^nRtt5*rtV3«, 
[0 0 7 4] /W^XIBW9 3 OB, gBgtfXfltf&Hfr 
&j*fcS2©#X|IE#9 3 2, 9 3 4*3 

«fctfWE»$JfM89 3 6£fltATt/>3o ' ASSESS 9 3 6 
©TM#JcD^W^X|BW9 3 O^lS^LUn©*' 
?firL-<yh9 10-1-9 1 0-n£ftfr?73|FOfc#l& 
LT*5>), i^HS«#^9 3 6£<fc!)$^#X©»^k 
y F9 10-1—91 0-n^|Rj^9^|q]t 

(i^b^vU;ii'.--'----v > 9 10-1—9 l o n ,\reo)& 
jifgwoji^t-a, ^jg#x«ISM7^^©i£sg#x© 

R5:^ltr§36lhi6#9 38-1, 9 3 8-2, 9 3 
8-3, .-, 9 3 8-n#*h J iPhtiW-&nT^«o 
[0 0 7 5] ^XPffl@BS9 4 0B, ^l lft^lln 
■£DH?fia^>y.h9 10-1-91 O-n^5>0^K8S* 

#9 4 4- 1, 9 4 4-2, 9 4 4-n*\ *-£g|5 
#tCj!?XWflE#9 4 2^^n^nE^5flT^§ 0 

[007 6] &m9 5 o a, jg i mmimmic, m 

Vf-kLT, Il^LSn©iia^yt-'9 10-1 
~9'l 0-n©ffl^j«JEE (1) ~E (n) fc^tl^ft 
{iS'Jfc^ffl-rsmEft9 5 2k, ^Sl.iftl/^SnOt 
?fia^.<y h 9 1 0- 1 -9 1 O-nO-f'yt.'-^VXZ 

(i) ~z (n) ^^n^nfflsufc^tti-rs'i'y^^ 
yxtf-9 5 4 i:^I^n^o 

[0 0 7 7] mT-MM^y V 9 6 0©C P U 9 6 2 
a, ROM9 6 4, R AM9 6 6 ^T f -^©^D1X ! 3^ 
tT&^OO, &(D9m%$gfT?%o BP'S, 

h9 6 OB, Hfflt9 5 2 ^tH?tl/ctH^«J± E 

(1) ~E (n) k-rytf-^VXW-9 5 4T?«ffl*tl 

fcfyif-^yxz (i) — z (n) k^&#«?t^ 
7 > 9 1 0 - 1 - 9 1 0 - n<Dfiy~ FcDMnmi^fiJ 
ft, COipJgfgMfciSUrMF C 9 3 4fc<fctMS§l?J 

mm 9 3 6 jwlt, 7ffinf^©ttiiicfe^«»a^ 

y h 9 1 0- 1-9 1 0-n'\<DmktfX<Dffi.m*mm 
[0 0 7 8] CPU9 6 2 ^Hff^nS^^'XMffiia 

f&[j«afco^T, 016 ts^^r^-rso cpu 
9 62a, ©a^p^asnsk, sf 5 , unit 9 5 2t 
w>m-ztifc&nm3-~v h9 1 0— 1— 9 1 o-n<ottj 

S«J±E (1) ft^L (E (n) *ig»iitf Ur'^ 

s 1 0 0 0) 0 jyv-ityxft 9 5 

?n?'c#ti^7 h 9 1 0-.1--9 1 O-nO-f^tf 
-^>XZ (1) fc^LZ (n) ^f^JAty (Xf-^ 
S 1 0.0 0, S 1 0 1 0) 0 Mt^T, i **HMi-o 
{C-feybLT (Xf'^S 1 020) , 

1 /sa-f y^ u ^ y K"r5«a*ff*a (xf ^ s. 1 

030), 

[00 7 9] -^©ft, 1 ks-3< immnm^- 
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y b 9 1 0- i (DtiV- bftWll^cDttlg^ftSfrS 

frmmmiK*) ur^^s 104 0) „ cows 

H\ «JIIt9 5 2%&XS'(V-\Z-#y7& 6 5 4*»&fc 

tn^nfc(±i^«]±E (i) fciuvvif-^xz 
( i ) xcm^tvmntummt* wl < 

fflTJUEEE (1) ?b*pi&S«>&ttfcSSl©j3f£Wffi 
XZ (1) ZtlltWfe'fVV-itVXfcT. 1 

/hSi/^Sfr©® 2 &^frU swsij^w 

fc#^PJ££ft;fcfc?r, i #BcD®fci-y b9 I 0- 
i(Of}y-Yimnt^h^>hhX, Xf-y^S 10 
5 0 icjtt?o 

[0 0 8 0] Xf'^S 1 0 5 D?tt, 'WK««B9'3 

b 9 10-1 fc^^^ilRlfcWD^*^* 
frftSo-Sft"^ M F C 9 3 4<\jSS> V<X*tS5£M 
9 S-flff^CMfi 9 c fcKSts AD. 
g^fffc? (Xry7°S 1 0 6 0) o dcDBff/EIBJSe c 

'is, n(D)v~^>smmic&f^wmMm^9o am 

fe£ 0 0=0 [° ] ) *D^:#affiT?feD, 

MFC 9 3 4©^;l/7|SSet±0 c t^a^nscfctc 

— 75\ XT7 7°S 1 0 4O1?ifl0«a^y 
b 9 1 0- i <9#V-F/oWit^&^«S£ft/'c 
fcfTx HP^, ffif2lllfcj;t;^2cDl.iJSiJ(DftcD / >&< t 

^-yv^femfe-zntct^icte, 7.tv7s 1030 

fc}t&, xf -y^s l o 3 otMoMm^m^Mhmr 

[0 0 8 1] Xry7°S 1 0 6 Of-MF C 9 3 4<DA?]/ 
CXv->y7 S 1 0 7 0). #L < i.t. ffiXJUffiE ( 1 ) 

tttofetoZftr&z<Dimw£m 2 (fc/eu e 2 
> e' 1 ) .<£ b *t < a & , fr^-f ytf-^vxff- 5 4 1» 
ftitiztircfyv-pyx z sf ?fc^iE?ir3HB 

1 0 7 ot\ mntifimmztir^&^tymistiz 

t v $0JlfciX-ry7*S 1 0 7 O^DjgtTUffU M 

n^^PM^n/ctws^fist, xf s 1 0 8 

OteMtSo Xry7°S 1 0 8 OtHi, /vr^XMts:5£{f 
*f ££«>5 Mfi 0 0 0 \CW&L T, MFC 

9 3 4<D^fr7jme*mm{micmnt%mm%n% 
[0082] ^<om, ^m. 1 ffnm^-~y v 9 1 0- 1 

-9 1 O-nOfflRS^-r^RniD^ff^^^ipJ 
Sf§ (Xry7°S l 0 9 0) 0 cci?; S^PlS*n- 
Xf'^S 1 0 3 OteBStK SSRi*fiIl/?tM 
Vi"J^>HT, ^©ffifi^7>9 1 Ofc^fLXr 

0 3 ovmvmwznt* -2k xr-y7°s 1 0 



9 0 T*#5£¥"J}£S ti§ k. i »JE» nlcMLTctL 
Ts TENDJ tfe^TClCDil»firai*»T1*So 

[0083] i^±(D^oim^nrcmm^mmmm 

Mltinii, C P U 9 6 2 a, n f|[cD1t?fia^ <y b 
9 10-1-910- n ©^fr^ V- KSffift^ftt" 
%\c%>2>Wfa3--v b91 0^ttSl?hSi:, MF C 9 

3 4 33 £ ^sswn§g 936 mm? S C £ fc <fc -5 > * 

Ojin-f ^OttUt y b 9 1 0 1 ftfr o T 

y b 9 l.ofc^SftS^tf^^fitf^&n^nsc 

htPh, : £(DW&3-—y b 9 1 O'CDj&V— KSffitetfSf 

L/c7i<K%^cDiia^nfc^^x^«T-feoT^t 
acts ffiot, aaso«?sa-.<y b 9 1 

0-1-9 1 0-n<D^tllcMLTt>®m&<mWcfi 

[0 0 8 4] ft*3, d©m5*fflfij^a, 
mn©.m?6a^y b 9 1 0- 1~9 1 0-n<Dr£frt>W. 
m<Dm&3-=-y h 9 1 0##V— -K©}»ft1"ff0$&fc: 

% § t ws* nrc k * t: tt , * ©Mn-r ©ts^fc ft s 
^m^^-y b«fcjiiicatFse^ftXV^fe^TtfifB?in 

9 1 0-1-9 1 0-niiMft-f^cDWHfc& ; §,£-0 
■fo*oMn*lHia'rs<:i:«'t*t, lot, mift^ 1 
L^nttffia-'y h9 1 0-1-9 1 0-nC*^S 
SWlMf^Lta, #«fcUi.y h 9 10-1- 
9 1 0 - n ©»n©IHafc#5 tBX7«ffiCD±i/ja^gPIW 

[0 0 8 5] ^t, ^H^me^SfiMfc^^TfSEB'r 

5 o c 6 siia, n 5 mmmco * 5 fc«s^«?fi% 

[0 0 8 6] Ell 7 *^W0«P«}1fiOI8»lS«© 
^6HSffiM^jifflLfc»4«fi^XrA 1 9 0 0©IB« 
Ii?3feSo S l 74c^t£5(c, LrtHliiyxfi 

1 9 0 0tt, £5$tttt£HC«t^m&^Lm4« 

ffia^ <y > 9 1 o - 1 - 9 1 o - n , mmuTsimm's 

9 2 0 43*^X^83^9 4 0£r«x., ® 5 *»iJ© 

m^/^xew9 3 o\c^%.xi3xmmm 1 9 3 o*ia 

ltfcfeO!)T»fti>o cdlMii'Xfi 1 900f±, m 
5*SfiMk^C«J^©$iJ»?S9 5 0'fcffl|ATfe;t), *l» 
3R 9 5 Oteia W- 6 fW»3-- v b 9 6 0 ic <fc 5 5?f 
XllJSia^l 9 3 OcD^XfMJSl^gPf^o ftfc, 0 
1 7ff. 01 5fcBIU«WJ©»iBik:»brttra-©W^ 

[0 0 8 7] tfXHiSiaW 1 9 3 0 (±, 5tfX»fflEB 9 
4'O0£K£9 4 0 a^f.iI^XW5ffiLT§Il 
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^LinSia^7 h 9 1 0-1-9 10-httn 
■^ft^Stf.SWefcSa #Xflg3SB3*g 1 9 3 0©'& 

1 9 3 .4fc«fctf«ffiB«)§Sgl 9 3 emt^*, & 
fe, 1 6 3 6 J: DTiffiflJt-D^ttt, Sg5 © 
*MM t m&feM&tem T £ <3 , c z. XteWL 

fcO^Ta*StSt«o «tfflSffl,77> 1 9 3 4 H\ « 

7 7 y^mn 'l'hl\t% ] h <DX»% <i, 

[0 0 8 8] «?W»a^ *y h 9 6 0 © C P U 9 

6 2 fc«t DSR JtiSI^^Xiffii^Mlfco^ 
T, HI 8fcS^TfIW"r*o C<!^6iatWlc45». 

fcJtMLT^ XT'^S 2 0 0 0 — S 2 0 5 0, S 2 0 

7 0, S 2 0 9 OfcO^ttiSStiWXr^/S 1 
0 0 0 — SI 0 5 0, S 1 0 7 0, S 1 0 9 Otttl^ 

hracws©^*ffav\ xf-y^s i o 6 otcgi;t 
T«i3Sfflsua7r v 1 9 3 4^jifK^-r§M^?s 

dfcfc&fc (Xf-^S2 0 6 0), XT'^S 1 0 8 
0t^T»BSM^®7ry 1 9 3 4^#ih-rS»I^r 
ff&5 (Xry^S 2 0 8 0) „ 

[0 0 8 9] C 5 bT*^n/c:^^X»«iaM« 
HfCfcftfcf, % 1 &V\Lgtn©*fcL^-y h 9 10-1 
-9 1 0-n«tfA^int^i»a-y 1-9 10^ 

was ft* ts m&w&m s 6 *fw»fs fctfetfi 

BlfflSSffl,7r VI 9 3-.4*atelHJft1-SCi:fc<fel)x'Ji 
nt-^©mifcfe§«fcL-'y h 9 l OteiRjfroTffifS 

*ns^^©»si^M?nso zom^ com 
GmMmvmmwfry^T-^ 1 9 00m H5s«ii 

i: Wc, ItOiMa-'y h9 1 0-1-9 1 0-n 

[0 090] *ic, #^©!f7*§ffiMfc^Ti^-r 
[o 091] h 19 a, #&$©sm*ffi©lB»&«© 

H7 *MM^jifflL7cffiWfiV7rA 2 9 0,Q ©SS 
0 1 9 k^t <fc ^ fc, ccoW^fivx-r^ 

2 9 0 0&, ^6*Sfi^Ji;i:W5LT^©^^IS«-r^a 
$f\ #XfjK«IB« 1 9 3 0 < Lfc±l?, #XSf ffi 
mS 9 4 0 ©£#RBfcS| 1 fct^ Lm n ©«»5£WEP 
§#2 9 1 0-1, 2 9 1 0-2, 2910-n^r 
Rtt'fe. * LT, ■ C ft 5*ltlS^ffi!JS«# 2 9 10-1 
-2 9 1 0 - n £fffl»2£ 950 ©'W?WWA.=: ? h 9 6 

0^M«ffltgi:L/co «fc^5, ®6*ffiM©«JI 

it9 5 z\c&z.x, m^crn^ nr^rn lm^vmnw. 



'ft&aAy b 9 1 6-1-9 1 o-n©h-^;v©ffl*tt 
JEE T^Hi-rsmffilf 2 9 5 2^^St^fefc, ^ 
Vtf-^VXff 2 g : 5-4fcJM.T, ffll&lAL^nWi 
aciy h 9 1 0- 1—9 1 0-n©] — 
^VXZ T^f±)f§'l'>tf-^VXlf2 9 5 4&iStt 

[0 0 9 2 ] *^F»ar: y f. 9 6 0 © C P U 9 6 2 K 

<fc vmfizn%Mmtf*mmmMmmnic-3^r, m2 

0O7P- ^-hfc^oTlMtSo CPU962 
&, ®a*»5n§i:, £1\ lEf&i^MfflilOfc-fe 
•V h-TS Ury/S 3 0 0 0) o M^T, WEI+2 9 
5 2 -p^fflS h910-l~910- 
n©h-^;V©ffl7J«J±E T^m^Atstt^ ->(> 
tf-#VXlf 9 5 4?tfttti2ttfc#W?fia.=:y h 9 1 0 
- 1-9 1 O-n0h-^;W>H-^XZT5i 
&£t? (Xr-v7S 3 0 1 0, S 3 0 2 0) o 
[0 0 9 3] Wt^X, ^ 1 LH n ©Wifct-^y h 9 

1 0-1—9 1 0-n ©fp^>& < £ fe 1 ■oU±.<DWm 

'ai^y vimn?i?<Dmite&%fr : gfr*, nffiif 9 5 

2 &c3;tW>'t°-^VXlf 6 5 4jb^^'ffl?nfch-^ 

;Vffi7J«EE TfecfecF K-^;Wvif-^vx z t fcS 
^WgtSfl&a&fTfcS (Xr-y7S 3 0 3 0) 0 ' p 
L<ii, h-^;Vffl7JttJIET^i6^fe6n^l© 

pmnmm tud /jys ^fr^frvm 1 ©wji: , h 
-^;p^r vif-^vx z t tf^tbfett) znrcffifejyv 

3 0 4 0 fcJttTo 

[0 0 9 4] Xf77"S3 04 0T?H:, ^i%#lfc 
S^< i #i©«»SltJ±l)SS^ 2 9 10-1 ^teItS© 

■waa^^M^fcWffliLr, ^xpfflsaw6 4 o©a 
mnm^s.mm^2 910-1 ©{^^©^xjitj 

P i ^IE#Sfs^©JE7JP a^5P.b'fcffiT*.*S*yi 

Uf'^S 3 0 5 0) 0 
[0 0 9 5] f ©ft, CPU 9 6 2 tt, FJT^R#H/£^g 
E-f^SE^a^SltT b (Xr yfS 3 0 6 0), *© 
HE^fS^Sji-T 5 1 s iSR i K»r3 < i # B ©mi&S 

nimmnz 9 1 o - 1 %mm<Dmm aramijmzm 

m h T, ^X SMEW 6 4 0© 3^«KjSWJ±iSS# 2 

9 1 0 - i ©#iS8fl#©:*fX]±;/jP i ^JE^Mtm<r)j± 
7JP aica»?^S«ia*ff«:5 (Xr-y7°S 3 0 7 

0) o 

[0 0 9 6] *©&, ^ 1 h 9 1 0 — 1 

-9 1 J; D^tV^S^SW 

SL (Xf7^S3 0 80) v ; g3£lIS«ns^ Xr 
-y7S 3 0 3 OfcMtK Xf77"S 3 0 3 0«ft©MJi 
^DSUtS:5o -73, Xr-y^S 3 0 8 OT'W^iJ 
£?n§t, 1 ttjaRnKatfel:LT % - TEN 
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